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Abstract

Background: Community health centers (CHCs) are safety-net health care facilities in the United States that provide care for
asubstantial number of low-income, non-English speaking adults with type 2 diabetes (T2D). Whereas patient portals have been
shown to be associated with significant improvements in diabetes self-management and outcomes, they remain underused in
CHCs. In addition, little is known about the specific barriers to and facilitators of patient portal use in CHCs and strategies to
address the barriers.

Objective: The objectives of this qualitative study were to explore the barriers to and facilitators of the use of patient portals
for managing diabetes in 2 CHCs from the perspective of adults with T2D and clinicians (community health workers, nurses,
nurse practitioners, and physicians) and to make recommendations on strategies to enhance use.

Methods: A qualitative description design was used. A total of 21 participants (n=13, 62% clinicians and n=8, 38% adults with
T2D) were purposively and conveniently selected from 2 CHCs. Adults with T2D were included if they were an established
patient of one of the partner CHCs, aged =18 years, diagnosed with T2D =6 months, and able to read English or Spanish. Clinicians
at our partner CHCs who provided care or services for adults with T2D were eligible for this study. Semistructured interviews
were conducted in either Spanish or English based on participant preference. Interviews were audio-recorded and transcribed.
Spanish interviews were translated into English by a bilingual research assistant. Data were collected between October 5, 2022,
and March 16, 2023. Data were analyzed using arapid content analysis method. Standards of rigor were implemented.

Results: Themes generated from interviews included perceived usefulness and challenges of the patient portal, strategies to
improve patient portal use, and challenges in diabetes self-management. Participants were enthusiastic about the potential of the
portal to improve accessto health information and patient-clinician communication. However, challenges of health and technology
literacy, maintai ning engagement, and clinician burden wereidentified. Standardized implementation strategies were recommended
to raise awareness of patient portal benefits, provide simplified training and technology support, change clinic workflow to triage
messages, customize portal notification messages, minimize clinician burden, and enhance the ease with which blood glucose
data can be uploaded into the portal .

Conclusions: Adults with T2D and clinicians at CHCs continue to report pervasive challenges to patient portal use in CHCs.
Providing training and technical support on patient portal use for patients with low health literacy at CHCsisacritical next step.
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Implementing standardized patient portal strategies to address the unique needs of patients receiving care at CHCs also has the
potential to improve health equity and health outcomes associated with patient portal use.

(JMIR Diabetes 2024;9:€58526) doi: 10.2196/58526
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Introduction

Background

Diabetes remains a significant public health concern in the
United States, currently affecting 14.7% of the adult population
[1]. The prevalence of diabetes is disproportionately higher
among racial and ethnic minority individuals and those with
lower socioeconomic status. Diabetes is the 8th leading cause
of death in the United States and costs the nation >US $410
billionin both direct and indirect costs[1]. The disease can lead
to microvascular and macrovascular complications that may
increase the risk of morbidity and mortality as well as reduce
the quality of life of persons living with the disease [2]. The
American Diabetes Association recommends that personswith
diabetes be supported to engage in self-management behaviors,
including healthy eating, taking medication, glucose
self-monitoring, healthy coping, and physical activity. These
behaviors have been shown to improve glycemic control,
psychosocial outcomes, and delaying or preventing
complications [3].

Patient portals are increasingly recognized as important tools
to support diabetes self-management [4]. Patient portals are
digital platforms that allow patients to access their electronic
health records (EHRS) to view their hedth information and
securely communicatewith their health careteam. Patient portals
vary, but common features allow patients to request
appointments, view laboratory findings, request medication
refills, view medication lists, and exchange nonurgent messages
with clinicians[5].

Patient portal use is associated with significant improvements
in diabetes self-management behaviors and outcomes. Studies
have shown that users of patient portals, compared to nonusers,
are more likely to meet glycemic targets and have better lipid
profiles [6-8]. In a retrospective cohort study among 95,043
persons with diabetes, individuals who used the patient portal
every month of the year had 0.41% lower hemoglobin A, 6.25
mg/dL lower low-density lipoprotein, and 1.01 mmHg lower
systolic blood pressure compared with those who used the
patient portal for only 1 monthin ayear [8]. Previous qualitative
studies show that patient portals provide patients with easy
accessto timely information [5,9-11], foster family involvement
in diabetes care [12], improve the quality of patient-clinician
communication [13-15], and help to facilitate lifestyle changes
[10,16]. For instance, in 1 study, personswith diabetes reported
that the ability to accesstheir laboratory results and notes from
previous visits enabled them to track changes in their overall
health, and thus, empowered them to take charge of their disease
management [17].
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Despite the known benefits of patient portals, disparities exist
in their access and use. Patient portal use is significantly lower
among Black individuals, Hispanic individuals, and Asian
individuals living with diabetes compared to their White
counterparts [18-22]. In a cross-sectional study of >38,000
persons living with diabetes, individuals with low income and
those living in rural areas were less likely to use patient portals
[23]. Low literacy and low educational attainment have been
linked to alower likelihood of adopting patient portals among
persons with diabetes[19,24]. Thereis evidence of low patient
portal use among patients with Spanish as their preferred
language. In aretrospective study, Spanish speakersin safety-net
clinics were less likely to receive a patient portal access code,
activate an account, and use the patient portal more than once
in 2 years compared to English speakers[25]. This disparity is
likely at least partly attributable to the limited number of
bilingual (English and Spanish) patient portals in the United
States which means that individuals with limited English
proficiency are practically excluded [12,26]. Despite their
advantages, patient portal sremain underused in the popul ations
that need them most.

Severa studies have examined the barriers to and facilitators
of patient portal use among persons living with diabetes
[5,10,13,16,27]. Barriersinclude poor internet connection [10],
limited computer knowledge[5,10,27], being unaware of patient
portal features[13,16], privacy concerns[10,27], and not feeling
the need to use the patient portal when health outcomes are
perceived as stable [10]. In other studies, participants report
that the need to maintain face-to-face interaction with their
clinicians discourages the adoption of patient portals [27].
Persons with diabetes are more likely to use the patient portal
if they are dissatisfied with the diabetes-related information
they receive from their clinician, thus, resorting to the patient
portal asan additional source of information [11]. Patient portal
use also increases when caregivers or family members are
involved in helping patients with the portal and detailed
instructions on use are provided to patients and their families
[12,27].

Whereas perspectives from some patient popul ations have been
studied, there is limited qualitative evidence from low-income
and non-English speaking individual swith diabetesin the United
States. Non-English speakers and low-income individuals have
limited access to diabetes self-management support due to
language barriers and are at a higher risk of diabetes
complications. In addition, fewer studiesincorporate the views
of clinicians to obtain a complete picture of the challenges of
patient portal use and recommendationsto address them. Inthe
United States, community health centers (CHCs), formerly
called federally qualified health centers [28], provide care for
asubstantial number of low-income and non-English speaking
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individuals. CHCs are safety-net health care centers that offer
outpatient services at a lower cost to more than 30 million
individuals in the United States. The aims of CHCs are to
provide high quality, comprehensive primary care to medically
underserved populations, regardless of insurance status or ability
to pay for care. Most CHC patients (90%) live in poverty or
near poverty as defined by the federal poverty level, are
disproportionately from racial and ethnic minority groups (total
63%) and have high rates of chronic conditions compared to
the general population [29]. The uptake of patient portals in
CHCs is limited especialy among individuals with limited
English proficiency [25], and few studies have examined specific
barriers and facilitators among patients seeking care at these
facilities[27]. Given the benefits of patient portalsinimproving
glycemic control, understanding the specific facilitators of and
barriers to portal use in this population considered vulnerable
is crucial. Such data can aid in the design of interventions to
improve access to and use of portals, with the end goa of
improving health equity and health outcomes.

Objectives

The purpose of this qualitative study wasto explorethebarriers
to and facilitators of the use of patient portals for managing
diabetes in 2 CHCs from the perspective of adults with type 2
diabetes (T2D) and clinicians. Strategies to enhance patient
portal use in CHCs were also explored. The data reported in
this study were collected as part of alarger study to design and
pilot a multilevel, bilingual intervention to improve patient
portal use among low-incomeindividualswith diabetesreceiving
careat CHCs.

Methods

Study Design and Setting

A qualitative description design, a well-established qualitative
method, was used to describe the perceptions of adults with
T2D and clinicians regarding diabetes self-management and
patient portal use [30].

The study was conducted in 2 urban CHCs in Connecticut.
Connecticut is a smal and densely populated state with
prominent health disparities. Black Connecticut residents are
nearly 4 times as likely as White residents to have a
diabetes-related lower extremity amputation, and the rate is
nearly 3 times higher among Hispanic individual s compared to
non-Hispanic White individuals [31]. One CHC has 2 clinical
sites that provide care to approximately 32,000 residents
(including 12,600, adults), 62% Hispanic, 45% Black, 10%
report as more than 1 race, and 15% White, with 1763 adults
diagnosed with T2D [32]. Similarly, the other CHC has 2
clinical sitesthat provide careto approximately 20,000 residents,
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66% Hispanic, 16% Black, 11% White, 3% Asian, with 2095
diagnosed with T2D [32].

At 1 clinic, most health care providers use the patient portal in
some capacity; in the other clinic, few clinicians use the patient
portal asthey recently changed to anew EHR and patient portal
system. Patient portal features at our partner CHCs include the
ability for patients to make appointments, refill medications,
view test results, and in 1 clinic, securely message clinicians.
In both clinics, primary care providersmanage T2D, and access
to an endocrinologist is available. T2D education is provided
by primary care providers and nurses as needed.

Recruitment

We used convenience and purposive sampling to recruit study
participants. Participant recruitment and data collection took
placetoward the end of the COVID-19 public health emergency
between October 5, 2022, and March 16, 2023. We recruited
participants through Spanish and English flyersin participating
clinics, in-person recruitment by research assistants (RAs), and
recommendations from clinic leadership and participating
stakehol ders. Members of the research team assessed eligibility
and obtained written informed consent from patients in their
preferred language, and clinicians provided verbal consent.

Inclusion criteriafor patientswere asfollows: established patient
of 1 of the partner CHCs, aged =18 years, diagnosed with T2D
>6 months, and able to read English or Spanish. For patients,
we sought variability in age, sex, race, ethnicity, language
(English or Spanish), type of insurance, duration of T2D, and
current portal use. Inclusion criteria for clinicians were as
follows: clinician or community health worker (CHW) at 1 of
our partner CHCs and provided care or services for adultswith
T2D. For clinicians, we sought variability in age, sex, and type
of clinician.

Data Collection

Semistructured interviews were conducted by trained bilingual
RAs. Interview guides were collaboratively developed by the
research teamto assesstheindividual, socid, health care system,
and health inequity challenges related to patient portal use for
T2D management (Textbox 1). Interviews were conducted via
a video call platform (Zoom; Zoom Video Communications,
Inc). All interviews were audio-recorded and transcribed
verbatim via the video call platform. Spanish transcripts were
trandated into English, and all transcripts were deidentified and
checked or corrected for accuracy by bilingual RAs. Participants
aso completed a brief demographic questionnaire. All
participants were assigned a code number, and names were not
transcribed in any interviews to assure confidentiality.
Participants continued to be recruited until information
saturation was achieved.

JMIR Diabetes 2024 | vol. 9 | €58526 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES

Textbox 1. Interview guide.
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I nterview questions

«  What are the most difficult challengesin caring for adults with diabetes in this clinic? (clinicians) What challenges do you have in taking care

of your diabetes? (adults with type 2 diabetes)

«  Describe your experience and thoughts about using the patient portal.

«  What are the barriers and facilitators to your use of the portal? Patients’ use of the portal? (clinicians)

«  Elicit feedback on the proposed components of intervention.

«  How could anurse help you and your patients (clinicians), using the portal ?

« Anything else you would like to share?

Data Analysis

Data were analyzed using a rapid content analysis method
[33,34]. A codebook was developed a priori based on the
interview guide categories. Research team members, in teams
of 2, independently coded and extracted data into the coding
categories. Coding discrepancies were resolved within teams
or by review by the primary investigator (RW). A second review
of the data extraction was conducted by 2 research team
members (RW and HNC), who met frequently during the coding
process to develop coding categories, memos, and the
overarching conceptualization of themes, using Microsoft Word
and Excel. Most categories were endorsed by clinicians and
adults with T2D; however, there were several subcategories
unique to each group. To ensure methodological rigor, we
re-examined transcripts to confirm that the coding process was
reflective of participants’ perspective. We maintained an audit
trail of all coding decisions and memos and used a consensus,
collaborative approach to finalize the data analysis process and
final conceptualization. The results of this study informed the
development of an intervention protocol for a multilevel
intervention to promote patient portal use in adults with T2D
who access care at the partner CHCs.

Ethical Consider ations

Ingtitutional Review Board approval was obtained from Yale
University (IRB# 2000031753; approved on December 21,
2022). The Consolidated Criteria for Reporting Qualitative
Research was used to guide the reporting of this study [35].
Participants received a gift card for US $20.00 for their time.

Results

Sample Description

The sample included 13 (62%) clinicians and 8 (38%) adults
with T2D (N=21). All clinicians contacted completed interviews.
Of the 14 adults with T2D approached for this study, 4 (29%)
declined participation (too busy or not interested), and 2 (14%)
were unable to be reached after the initial contact (8/14, 57%
participation rate). Participating adults with T2D were aged
61.13 (SD 7.06; range 53 to 72) years and consisted of 62%
(5/8) women and 38% (3/8) men. Individuals from minority
racial and ethnic groups comprised 88% (7/8) of the sample
(Hispanic: n=5, 62%; Black: n=1, 12%; and Asian: n=1, 12%),
and 12% (1/8) non-Hispanic White. In addition, 50% (4/8) of
participants were interviewed in English and 50% (4/8) in
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Spanish. Only 25% (2/8) of participants endorsed having
medical insurance; 75% (6/8) reported no insurance. Timesince
T2D diagnosis varied from 6 to 35 years. Self-reported
hemoglobin A, valuesranged from 7% to 9% (SD 0.84%). The
length of engagement with the CHC spanned from 1to 17 years.
Only 3 (38%) of the 8 participants had ever used apatient portal.
For clinicians, age ranged from 25 to 72 years, with a mean of
47.46 (SD 15.93) years, and the majority were female (11/13,
85%). Clinicians were 62% (8/13) non-Hispanic White, with
38% (5/13) Hispanic. The type of clinicians included nurses
(5/13, 38%), physicians (n=2, 50%), nurse practitioners (n=2,
50%), and CHWSs (2/13, 15%). Interviews ranged from 12 to
32 minutes for adults with T2D and 20 to 54 minutes for
clinicians.

Qualitative Themes

Overview

Factorsinfluencing the integration of patient portal usein CHCs
included challenges in diabetes self-management, perceived
usefulness of the patient portal, and challenges in using the
patient portal. Strategiesto enhance patient portal usewerealso
identified by clinicians and adults with T2D. Each of these
themes is described in more detail in the subsequent sections.

Challengesin Diabetes Self-Management

Clinicians and adults with T2D described numerous general
challenges to diabetes self-management. These included
addressing social determinants of health (SDOH), complex
self-management of T2D, and management of comorbidities,
some of which could be improved by greater use of the patient
portal. Clinicians and adults with T2D both described SDOH
factors of social status, low socioeconomic position, lack of
material resources (eg, access to medications and food
insecurity), lack of insurance, language, culture, and health
literacy as barriers to performing self-management behaviors,
including engagement in technology such as a patient portal.
Adults with T2D and health care providers also reported that
the complex and long-term trajectory of T2D was challenging.
Adults with T2D reported difficulty with fluctuating blood
glucose (BG) levelsand hyperglycemiadespite sel f-management
efforts. Several adultswith T2D reported that additional health
problems or pain made diabetes self-management difficult. In
addition, several adultswith T2D reported feglings of frustration,
being overwhelmed, distress, and depression as a result of
diabetes self-management.
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Patient Portal Use and Perceived Usefulness
(Facilitators)

While both of our CHCswere using patient portals, 1 clinic had
recently adopted a new EHR, and the patient portal interface
had only been activated in a limited capacity (eg, for making
appointments) or with select clinicians. In our sample of
clinicians, all (4/4, 100%) physicians currently used the patient
portal, only 14% (1/7) of nurses, and no CHW used the portal.
Of adultswith T2D, 25% (2/8) used the patient portal, and 25%
(2/8) had tried to use the patient portal without success. Across
our study participants, 33% (7/21) were currently using the
patient portal. Despite low use of the patient portal, most adults
with T2D and clinicians reported perceived usefulness of the
patient portal. Adults with T2D and clinicians reported that
access to smartphones and internet capabilities was available
to most people, if not individually, then through ashared device
or with support from family members. Potentia benefits of the
patient portal endorsed by adults with T2D and clinicians
included the ability to schedule appointments more efficiently,
obtain refill prescriptions for medications, and access health
information quickly, such aslaboratory or test resultsand health
carevisit summaries. One adult with T2D stated the following:

| can look like the very next day and see my blood
results.

Adults with T2D and clinicians also identified the ability to
communi cate between health care appointments, ask or respond
to a nonurgent question, and have communication in between
appointments as clear benefits to the use of the patient portal.
As 1 adult with T2D stated the following:

The portal would be good, because then you don’t
have to go stepping out of your house in order to ask
a question...you have somebody there to advocate for
youl.

Specific to T2D self-management, several adultswith T2D and
clinicians perceived that the patient portal could be useful for
maintaining motivation and having support for the challenges
of diabetes self-management. One adult with T2D stated, “It's
really good motivation to be aware of what's going on,’
referring to the patient portal as a way to increase avareness
about diabetes care. Oneclinician stated that through the patient
portal, we may be able to address “thingsthat unfortunately the
provider and their fifteen minutes may not emphasize, things
like behavioral health, immunizations, dental, things that
unfortunately often get by the wayside” For example, this
clinician indicated that ayearly information sheet could be sent
to all patients with diabetes, reminding them to schedul e health
maintenance appointments. Other educational resources about
coping with diabetes and behavioral health resources could also
be sent viathe portal.

Patient Portal Challenges

Overview

Whereas adultswith T2D and clinicians described the potential
usefulness of the patient portal as an adjunct to T2D carein a
CHC, numerous challenges were identified. This included a
lack of engagement in the use of the portal by patients and
clinicians, low socioeconomic status, language, literacy
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(including technical literacy), and patient portal factors related
to design, usability, and implementation specific to CHCs.
Neither clinic had a current practice for training patients or
cliniciansin the use of the portal, rather it wasclinician-directed.

Lack of Engagement in Portal Use

Adults with T2D and clinicians shared that patient portal use
was underused in their health care setting. Clinicians may not
recommend use or have experience in patient portal use, and
adults with T2D may not be enrolled or, if enrolled, do not use
the patient portal consistently. Factors contributing to lack of
engagement include perceived clinician burden, competing
demandsfor adultswith T2D, or lack of technology support for
adults with T2D in patient portal use. One clinician stated the
following:

Checking a portal twenty-four sevenisnot something
that any of us want to do.

With regard to engagement, another clinician stated the
following:

| think the biggest challenge or barrier would be
getting the patient engaged to actually download the
application and manipulate it and understand how
touseit asatool.

Adults with T2D reported alack of time, competing demands,
and the need for technology support as barriers to engagement
with the patient portal. In reference to navigating the patient
portal, 1 adult with T2D stated the following:

You have to get over the learning curve.

Other adults with T2D reported preferring in-person
communication with their health care team while clinicians
reported that they have other established patterns of
communication between health care appointments with phone
calls and SM S text messaging.

Socioeconomic Status, L anguage, and Literacy

Participants reported that although many adults with T2D had
access to smartphones and community-based internet, access
totheinternet at home or tablets or computerswith larger screen
sizes may not be available at home, limiting timely access or
easy reading of small font sizes. One adult with T2D stated the
following:

I’m drowning with that price for internet and cable.

Clinicians reported that language or literacy barriers may be
exacerbated in patients’ understanding and ability to respond
to written messages in the patient portal (whether in English or
Spanish). Most adults with T2D and clinicians identified
challenges associated with technical literacy in using the patient
portal which requires downloading the application, creating an
account using an email address, creating, and remembering how
to enter a password, navigating the patient portal interface, and
entering dataor written information. As 1 adult with T2D shared
the following:

| went there to the clinic...they downloaded it for me,
they entered an email...I had to enter it for them to
download it, but it does not work, it does not show
up...I havetried, but no. I cannot useit.
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Another adult with T2D stated the following:

I’ ve been left behind with this technology. | haven't
learned English well. I’ve lost all my time working.
I’ ve been here for more than 20 years. I’ ve only been
dedicated to 2 jobs. | tell my daughters to do it for
me.

Patient Portal Design, Usability, and | mplementation Factors

Clinicians shared numerous portal design, usability, and
implementation factors that were challenges to the widespread
adoption of patient portal use in CHCs (Textbox 2). Patient
portal design issues included features and options available.
Clinicians reported that the portal’s overall design with the

Akyirem et a

requirement for manual data entry, typing of text or BG values,
could be challenging for adults who may have low educational
attainment. Spelling and grammar to articul ate health concerns
may be difficult for some patients. Navigating the portal
interface to determine how to enter each BG data point may not
be user-friendly, all the more for adults with limited health and
numerical literacy. Clinicians also reported that patients had
difficulty accessing or using patient portal featuresthat allowed
them to message their health care team:

When | sign off on labs or imaging there is a spot for
me to put notes that the patient can view; but there's
no opportunity for the patient to ask a question back.

Textbox 2. Summary of the challenges of patient portal design, usability, and implementation.

Design

«  Unableto upload images

«  Requires manua entry

«  Cost for certain features to community health centers (eg, aerts)

Usability

.  Dataentry can be challenging for patient users

Implementation

« Inadequate staff to triage messages

«  Lack of clear procedures for unanswered messages by both users
«  Clinician concern about medical decision-making
«  Clinician may need objective data or in-person appointment

«  Clinician time or burden, currently not reimbursable

«  Document upload and data not interoperable for electronic health record

«  Limited messaging options (eg, unable to post a question on atest result)

«  Clinic workflow, linkage between patient and correct clinician for a given message

o  Patient users need an alert for when messages or health information sent

« Nosynthesis of blood glucose data useful for clinicians (eg, data trends or patterns for drug treatment adjustment)

«  Inappropriate message content that cannot be addressed via the portal

«  Disparity in the expectation of response time by both users (patients and clinicians)

Patient portal usability issues included navigation, interface,
and tasks required for both users (patients and clinicians). One
clinician stated the following:

You can only send (a message) to certain providers,

and | don’t know how do you set it up to send it to a

different provider?
Implementation issues included inadequate staff for triaging
messages, inappropriate use of messaging, long response time,
decision-making with limited information, clinician time or
burden, and the issue of reimbursement for clinician time. For
example, 1 clinician stated the following:

The patient will say this, and then the provider will
send them a message back. But whatever was true
three days ago is not true anymore.

https://diabetes.jmir.org/2024/1/€58526

Another clinician stated that she did not make medication
changesthrough the patient portal as she was concerned patients
will not see the message.

Strategies to Enhance Portal Use

A total of 3 broad themes emerged regarding strategies to
enhance patient portal use in CHCs: (1) standardized clinic-
and patient-level implementation strategiesto integrate useinto
clinic workflow, (2) technical modifications tailored for
cliniciansand adultswith T2D, and (3) patient-centered chronic
illness management to address SDOH, menta health, and
psychosocial support needs.

Standardized | mplementation Strategies

Standardized clinic-level strategiesincluded animplementation
guide on the specifics of clinic workflow procedures, individual
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roles, and responsihilities. Clinicians questioned who would
lead clinic-level implementation. For example, 1 clinician stated
the following:

If we're going to do this, implement this truly,...we

do need to rethink our systems and evolve toward

systems where we have other people who are...who

aretriaging those things? | think it’s the big thing.
Personnel challenges at the clinic wereidentified, such as high
turnover for medical assistants or CHWS, registered nurses, and
physicians who gain experience and then move on to other
settings. One clinician stated the following:

It'simpossible to hire nurses.

Despite these challenges, nurses were recognized as a key
clinician to triage health-related concerns on the patient portal.
For example, 1 suggestion was having a nurse as the initial
contact with a decision algorithm detailing: (1) what message
to respond to versus route to an appropriate recipient, (2)
response time (eg, general questions vs real-time high or low
BG), (3) conditions for nurse video visit or other health care
provider appointment, and (4) preset templates of messages to
be consistent and efficient. One clinician stated the following
about the number of messages:

How do you handle 3-400 all the time—high volume
needs.

Cliniciansfelt that an algorithm should give guidance from the
beginning of a message to subsequent ones and include how to
handle critica laboratories or clinical issues, such as
hypoglycemia.

Standardized patient-level strategiesincluded animplementation
guide with steps to support patient engagement. The key
emphasis was to educate patients about the importance of
messaging via the patient portal to build long-term
patient-clinician relationships and trust, with regular check-ins.
Clinicians recommended that time at the end of clinic visits
could be used for specified clinic personnel to teach and show
patients how to download and use the patient portal application,
allowing enough time for patients to learn the technology. One
clinician stated:

| think that it's just having a lot of training in that
sense and then also when it comes to medical terms
on the patient portal, | think that that could get a little
tricky for them. It's going to take a lot of kind of
reinforcement and just | would think definitely a lot
of training for some...individuals.

Clinicians expressed the need for a training plan for patients
and the health care team. There were suggestions for teaching
patients about the patient portal, features or navigation, how to
useit (login, seelaboratories, send, and receive messages), and
logistics (eg, who does what on the health care team, how
frequently messages are checked or responded to). Training
recommendationsfor adultswith T2D included having bilingual
personnel and a combination of in-person training with
telephone or internet-based training options available to
accommodate patient scheduling needs. One clinician stated
the following:
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Here you go...don't go through the whole thing...I
think that it would be beneficial to actually have a
little bit of time and send a message and show them
how to send a message back.

Reinforcement of training and having technical support staff
was also deemed important. One adult with T2D stated that
sessions needed to be frequent:

Because you can't (have) too much time go in
between, because they're going to forget. You have
to make it so that it's a cumulative thing of
knowledge...so they don't lose anything in the
meantime.

Another adult with T2D stated that “it will maybe take 3 or 4
times’ (to learn to use the patient portal).

Technical M odifications

Participants shared their recommendations on key technical
designs tailored for clinicians and patients on data sharing,
electronic patient-friendly education material, clinic visititems,
alerts or reminders set up, social support resources, and
behavioral health referrals. Several clinicians expressed that
they would like to have easier interfaces for patients to upload
BG results and easier access to simple patient education
materials electronically on topics such as heathy eating,
exercise, glucose targets, laboratory results, hypoglycemia,
medication side effects, medication management, insulin use,
and recipes. Suggestions were expressed to provide access to
prior clinic visit summaries and care plansin the patient portal.
Another suggestion among clinicianswas having individualized
alerts and reminders on sharing BG data, continuous glucose
monitoring (CGM) technique, preventive care visits (eg,
specialists), responses or nonresponses to patient portal
messages, and when a follow-up for laboratory or clinic was
past due. One clinician felt that the patient portal could be an
efficient and effective tool to follow up on recommendations
made in a clinical visit, both for clinicians to remind patients
and for patientsto report back to clinicians. Thisclinician stated
the following:

Patients forget to send in 2 weeks of CGM and
glucometer BG readings requested by provider—Need
reminders to do action, wished MyChart could send
alert to patients to share data.

A few clinicians suggested asection for social support resources
on the patient portal.

Patient-Centered Chronic I lIness M anagement

Most clinicians and adults with T2D expressed a need for
patient-centered chronic illness management to address SDOH,
mental health, and psychosocial support needs. Adults with
T2D expressed that the patient portal held great potential to
support regular contact and share concerns, challenges, or
successes affecting their health. Adults with T2D also stated
that they needed more health education on T2D management
that could be done via the patient portal, particularly around
glucose variability. One adult with T2D stated the following:
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It is so tricky, one time it's up, one time it's
down...sometimes |’ moverwhelmed, and | don’t know
what to do.

Spani sh-speaking adults with T2D also mentioned that cultural
factors, such as foods and celebrations, affected diabetes
self-management, and language barriers impacted their
understanding of diabetes.

Clinicians felt that the patient portal could be used to provide
advice, personal coaching, and encouragement around diabetes
self-management or follow up to changes in treatment.
Problem-solving for changing health status and mental health
were also expressed as challenges that could be addressed on
the patient portal. For example, 1 clinician spoke about how the
portal could be used to stay connected with patientsand identify
the need for changes in treatment:

Almost everybody (with a chronicillness)...hasissues
that they need to work through...through a lifetime,
because it's dynamic right. Nothing stays the same,
your life doesn’t stay the same, so nothing isthe same.

This clinician also felt that the patient portal could be helpful
to support coping with the challenges of self-management:

Whenever, whatever it is, you know, they got a lot of
other things going on their lives like everybody else.
But...finding a way to cope..and being able
to...navigate their chronic illness.

Thisclinician went on to state that the portal could also be used
to refer and follow-up on referrals to behavioral health:

| think...I would include behavioral health...a strong
behavioral health program where even the nurse
could make a referral.

Another clinician spoke about the benefit of ongoing connection
through the patient portal to “follow up for any previous
content/discussion—did it work or not? Were you able to do
that? Follow up to affirm or deny, the success of the process.
In asupportive way. Thisislife. Thisisdifficult.”

Discussion

Principal Findings

Inthis study, weidentify that both patientsand clinicians report
that patient portals have the potentid to facilitate
patient-clinician communication, serving as a mechanism
through which the health care team can provide diabetes
self-management support. However, numerous barriersto patient
portal use were also reported, including language, literacy, and
low socioeconomic status of patients, aswell as design-related
challengesto patient portal use and suboptimal implementation
of portas in CHCs. Patients and clinicians shared
recommendati onsto overcome these barriersand facilitate portal
use, including providing portal education, hands-on training,
ongoing technical support, and having standardized
implementation strategies for patients and clinicians.

Although severa studies have been published on barriers to
patient portal use, the study that ismost germaneto our findings
was published in 2015 [27]. Some improvements have been
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made in the intervening 9 years since this 2015 study was
published. These improvements include a substantial increase
in access to both smartphones and the internet in the United
States from 59% in 2015 to 85% in 2021 [36]. In addition,
patients and clinicians still see the potential for patient portals
to improve diabetes self-management and outcomes. Yet, it is
important to highlight that many challenges to patient portal
adoption in CHCs stubbornly persist. Challenges include the
lack of adequate training and technical support for patient portal
use, particularly for those with low health or technical literacy
and the lack of patient-level and clinic-level standardized and
thoughtful implementation strategiesto addressthe unique needs
of patients receiving care at CHCs.

Our study extends prior work in several important ways. First,
we interviewed both patients and a variety of clinicians (eg,
nurses). Whereas patients and clinicians did not contradict each
other per se, each group of stakeholders did provide a unique
perspective, both of which areimportant for our understanding
of patient portal uptakein CHCs. Second, we included Spanish
speakers who may face unique challenges with using patient
portalsdesigned in English. Third, we examined patient portals
in the context of CHCs where the prevalence of diabetes is
higher than the general population (21% vs 11%) [29]. Finally,
we elicited strategies to increase patient portal use in a CHC
setting which may be different from strategies in other health
care settings. The findings from this study have the potential to
enhance the development of patient and clinic-level portal
implementation strategies and to strengthen other initiatives
currently underway in CHCs regarding SDOH screening,
referral, and support [37].

Perceived Benefits of Portals

In this study, both clinicians and adults with T2D recognized
the usefulness of patient portalsin creating an opportunity for
adultswith T2D to share their successes and nonurgent concerns
and for clinicians to provide encouragement or advice on how
to address concerns between appointments. In a similar study
among adults with diabetes in a safety-net hospital in San
Francisco, it was reported that the secure messaging feature of
patient portals allowed adults easy access to their health care
team and reduced their need for frequent clinic visits [10].
Accessto on€e'shealth care clinician outside clinic appointments
is associated with better patient-clinician communication and
a greater likelihood of patients following diabetes
self-management recommendations [38]. Consistent with the
findingsfrom this study, the ability to contact cliniciansoutside
of clinic appointments is particularly useful given the limited
time clinicians have to spend with patients during outpatient
visits [39]. Thus, our study affirms that the findings from
previous studies regarding the perceived benefits of portalsare
also recognized in the CHC setting [10,13,14,16,40].

Clinicians and adults with T2D also reported that the ability to
view laboratory results and medications, and access health
information on patient portals can contribute positively to their
self-management. When adults with T2D have access to their
personal health information, they are more likely to achieve
their glycemic targets, experience greater self-efficacy, and
report feeling more empowered to manage their diabetes [41].
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In addition, intervention studies have shown that providing
patients access to their medical information can result in a
greater likelihood of taking medication as recommended [42].
By having access to personal medical information, adults with
T2D can review clinicians recommendations for diabetes
self-management as frequently as needed. The importance of
having access to health information is underscored by Healthy
People 2030, which identifies the provision of online accessto
EHR and other health information as a critical goal aimed at
bolstering health literacy and improving health outcomes [43].
Enhancing patients’ accessto EHR viapatient portals may help
address some dimensions of health literacy, which is generally
low among individuals who access care at CHCs [44,45]. For
example, patient portals may promote patients
information-seeking habits, particularly if information is
simplified, in easy-to-understand language. The use of patient
portalsalso facilitates the use of web-based resources, including
easy-to-understand videos (eg, resourcesfrom CDC [46]). Thus,
taken together, patient portals have the potential to facilitate
self-management among adults with T2D who access care at
CHCs.

Patient-L evel Barriersto Portal Use and
Recommendationsto Address Them in CHCs

Both clinicians and patientsin this study reported patient-level
barriers, such as limited English language proficiency and low
technology literacy that interfere with participants' ability to
use portals. These SDOH-related barriers have been
well-documented in prior research [4,16,27]. For instance, a
recent systematic review of patient portal use among adultswith
chronic diseases found consistent evidence that individual swith
low health literacy and limited access to a computer were less
likely to use patient portals [4].

Our study participants proposed several strategies to address
these patient-level challenges. Recommendations included
addressing SDOH needs prior to initiating patient portal
education and training. Providing flexible patient portal
education and training with ongoing technical support was
deemed essential. These recommendations are consistent with
prior studiesamong adultsin non-CHC settings[47]. In 1 study,
48% of patients with chronic conditions who received training
on using the patient portal registered for the portal, compared
to only 11% of those who did not receive any training [48].
Technical training on patient portals may include setting clearer
guidelines on how adults with T2D can use the messaging
features[49]. Studies among popul ations considered vulnerable
(such as racial-ethnic minorities and individuals with low
literacy) show that providing technical training in patient portal
use leads to significant increase in the adoption and use of
patient portals [50]. Ongoing technical support may also be
required to sustain the continuous use of patient portals among
adults with T2D [51]. It should be noted that the population of
adults with T2D who access care at CHCs are likely to be
socioeconomically disadvantaged individuals who may have
barriersto additional clinic visitsfor training or education [29].
It is, therefore, important for training to be designed and
delivered in a flexible manner to accommodate common life
circumstances, such as shift work and child or older adult care
responsibilities. As suggested by our study participants and in
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alignment with current literature, strategies may include an
initial in-person guide on how to use the patient portal [52],
followed by synchronous or asynchronous web-based video
tutorials [53,54] phone call and message reminders [55,56], or
clinic-specific  infographics on patient portal use,
problem-solving, and accessing technical support.

In addition, assessing health literacy is important to identify
adults with T2D with limited reading or writing literacy who
may not benefit from use of the patient portals and to identify
adults with T2D who may need additional support or more
extensive patient portal training [57]. The health literacy
screener question from the Confidence Completing Medical
Form tool could be used as a simple and easy-to-use survey to
assess health literacy [58] asit can be administered rapidly and
has been shown to be sensitive inidentifying adultswith limited
to extremely low health literacy in CHCs[58]. Some practical,
evidence-based approachesto accommodate low-literacy adults
when delivering patient portal training at CHCs may include
avoiding unclear statements or medical jargon, keeping training
sessions brief, using hbilingual instructors, providing
opportunities for patients to practice using the patient portal
between ons, and using afriendly tone[59]. Theteach-back
method may also be a helpful technique. It involves providing
adults with T2D with the most relevant information regarding
the topic, with the aid of visua tools, and confirming patients
understanding by having them describe the information they
have been taught, using their own words [60]. In the case of
patient portal use, it may also involve patients showing that they
can execute a specific task. The teach-back method has been
effective in improving knowledge recall and retention among
adults with low health literacy [61]. For patients with low
technical literacy, a strategy to improve portal use, in addition
to ongoing technical support, is to provide proxy access of
portals to patients' caregivers or family members, as this can
potentially lower patients’ concerns about self-efficacy inusing
the portal [57]. However, any concerns about data privacy and
control should be carefully navigated when implementing proxy
access [62].

Clinic-Level Barriersto Portal Use and
Recommendationsto Address Them in CHCs

Whereas both clinicians and adults with T2D expressed shared
barriers to portal use, such as limited technology literacy and
the need for technical support or training, cliniciansalso reported
their own unique barriers. Notably, clinicians expressed concerns
about the lack of reimbursement for the time they spend
communicating with patients via the patient portal. Indeed, a
cross-sectional study among clinicians (physicians, physician
assi stants, and nurse practitioners, N=59) in a Spanish-speaking
safety-net hospital reported that 64% of clinicians were
concerned about the lack of reimbursement for using patient
portals [63]. However, billing for patient portal messaging is a
complex issue[64]. Whereas such billing might help compensate
clinicians for their time, it may also present financial barriers
to patients with low income who access care at CHCs [65].
Indeed, there is evidence that when patients know that their
interactions on patient portals are billed, they are lesslikely to
message their health care team [66]. Practical strategies to
equitably introduce patient portal reimbursement may include
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waiving copays for sending messages via portals and closely
monitoring reimbursement policies to determine their effects
on patient experience and health outcomes and making necessary
changes as required [64].

In addition, clinicians reported a lack of clear instructions to
guide their interaction with patients. Studies have shown that
the lack of clear “rules of engagement” when interacting with
patients viathe patient portal makesit challenging for clinicians
to adopt patient portalsasadesired platform for communicating
with patients [67]. Clinicians in our study suggested that the
implementation of patient portas in CHCs should be
standardized by providing a clear decision-making algorithm
to guide the triaging of messages and clinician responses. The
use of an algorithm helps to ensure that adults with T2D have
consistent experience with the patient portal regardless of which
clinician they are interacting with [57]. In a survey of 1417
frontline workers in 54 CHCs across the United States, about
40% of study participants suggested that having a standardized
clinical workflow and operational guidelines can positively
contribute to improved care at CHCs [68]. Clinicians may be
lesslikely to find the use of patient portals burdensome if there
are clear and easily referenced guidelines for their use.

Staffing challenges and turnover contributing to increased
workload are well-documented at CHCs[69] and were reported
as a barrier to patient portal use by clinicians in this study.
Improving retention of staff canimprove caredelivery at CHCs
[68], yet it remains a challenge. As suggested by our
participants, another strategy to reduce clinician workload and
burnout in relation to portal use in CHCs is to implement a
triaging system to manage messages sent by patientsvia patient
portals. Studies have shown that clinicians can receive excessive
messages (eg, form requests and referral responses) viaportals
that can lead to burnout and contribute to job dissatisfaction
[70]. Practical steps to address this information and work
overload at CHCs may include having dedicated nursing staff
who review messages sent via patient portals, address health
guestions or concernswithin their scope of practice, and forward
only messages that require the expertise of primary care
providers [71]. In more recent research, artificial intelligence
(Al) technology, such as natural language processing, has been
used to identify, prioritize, and route urgent patient messages
to clinicians. Although natural language processing triaging has
been shown to significantly reduce the burden associated with
portal useamong clinicians[72], thetechnology isstill emerging
and requires further testing especially given the concerns of
hallucination (a phenomenon where Al generates a convincing
but completely fabricated output) in Al technologies and the
danger it may pose to patients [73].

Currently, there are a few national interventions, such as the
Medicaid EHR Incentive Program, which aims to encourage
health facilitiesto adopt EHR and patient portals[74]. Although
this program has contributed to the widespread availability of
patient portals across health facilitiesin the United States[75],
itisclear that health facilitiesthat serve underserved populations
still face challenges in using this technology in clinical care.
Thus, future national programs should prioritize specific
incentives and resourcesthat promote equitable accessto patient
portals for minority populations.
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Portal Design Barriers and Recommendationsto
AddressThem in CHCs

In our study, adultswith T2D and clinicians reported challenges
navigating specific features of the patient portal. These usability
challenges, including difficulties in uploading BG results and
the lack of notifications when new health information is
available, have been reported in previous studies as important
design-related barriers to patient portal use [5,13,19]. For
instance, in 1 study, adults with T2D reported difficulty in
intuitively understanding the patient portal layout and in using
its navigation menu to explore features, making it challenging
to continue using the patient portal [76]. In addition, the lack
of notification features on patient portals can lead to lapsesin
communication between adults with T2D and their health care
team. Customizing patient portal notificationsto meet the needs
of clinicians and patientsis essential. For example, patients may
prefer getting SMS text messages for new messages on the
patient portal asthey do not login regularly or use email, while
cliniciansmay prefer anotification of messageson their clinical
dashboard.

Additional recommendations to address patient portal design
and usability barriersincluded theimprovement of features for
the target population. These improvements include facilitating
the seamless upload of BG results, developing alert systems,
expanding access to personal medical information such as visit
summaries, and increasing access to resources on improving
psychosocial well-being. A previous study reported that 86%
of adultswith diabetes (N=21) rated their ability to record daily
glucose log as a “very useful” feature in patient portals [40].
Despiteits usefulness, our study participants reported challenges
in uploading BG results. While no specific recommendations
were provided by study participantsto address the challenge of
uploading BG results, existing technology could be leveraged
to addressthis problem. We submit that the design and adoption
of portal features be expanded to accommodate remote
communication and ensure interoperability with existing BG
devicesto allow for seamless uploading of BG data as well as
summary data from widely used apps and wearable devices,
such as for physical activity and diet. Linking these devices
with patient portal s can enhance transparency between clinicians
and patientsin relation to patients’ diabetes management [77].
Although wearable devices are now ubiquitous, linking them
with patient portals may present a number of challenges that
require creative solutions [78]. A typical chalenge is the
management of the huge data streams recorded by these devices
that may require a substantial bandwidth to transmit and an
expanded hospital IT infrastructure to host [79]. Al agorithms
have been proposed as away to extract and generate brief but
clinically meaningful summaries from wearables that can be
shared with clinicians and linked with portals. Sharing
aggregate, preprocessed data as opposed to raw data can reduce
clinician burden. In 1 study, informative BG reportsfrom CGM
devices were able to be remotely downloaded by cliniciansand
automatically added to patients EHR with just a few clicks
[77]. Whilethisintegration is not currently widespread, it offers
promise to address some of the concerns clinicians and patients
have raised regarding portal usein adultswith T2D. A summary
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is presented in Textbox 3.

Textbox 3. Summary of patient-, clinic-, and design-level implementation strategies for community health centers.

Patient level

«  Flexible portal training

Clinic level

« Implement atriaging system for patient messages

clinician

o  Implement equitable portal reimbursement policies as relevant.

«  Waive copays for portal-related billing

Portal design level

«  Dashboard notification for clinicians

« Include language preference options

«  Combinein-person and remote sessions, including the use of prerecorded videos

«  Screen for health literacy using single-item tools and determine the feasibility of using a portal versus other form of communication.
«  Useinfographics and simple educational materials for patient portal and type 2 diabetes education.

o Usetheteach-back method for patients to demonstrate the use of patient portal.

«  Encourage the involvement of family caregivers as proxy users, especialy for patients with limited technology literacy.

«  Provideeasily accessible technical support for patient portal access issues

«  Trainclinicteam to recognize the benefits of patient portal use and encourage them to raise or maintain awareness of patient portal among patients

« Have adesignated support team who is guided by an algorithm to triage new messages
«  Consider incorporating artificial intelligence technology to identify high-priority messages and automatically route messages to the right

«  Monitor patient portal use and determine policies for nonuse and nonresponse to messages.

«  Monitor and evaluate patients' experiences and outcomes following the implementation of any portal billing policies

«  Customize portal notifications to meet the needs of clinicians and patients

«  Email or SMStext message notification for patients per preference

«  Ensure seamless data interoperability with technologies, including continuous glucose monitoring

«  Presentation of clinically meaningful summary of blood glucose data and reports from wearabl e technol ogies

Limitations

This study has several limitations. First, our sample size was
relatively small, and our sample of adults with T2D had very
limited use of the patient portal. For participants without portal
experience, we explained the purpose of patient portalsto access
health information, schedule appointments, obtain medication
refills, and communicate with their health care team. In
subsequent research, exploring patient portal use among active
userswith T2D isrecommended. Second, our samplewasdrawn
fromonly 2 clinics, both of which arein Connecticut. Thus, our
sample may not be representative of clinicians and adults with
T2D who access care in CHCs across the United States.
However, our goal was not to achieve representativeness but
rather to provide preliminary evidence on the specific challenges
to patient portal usein CHCs and how these challenges can be
addressed.
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Conclusions

Adults with T2D and clinicians at CHCs continue to report
pervasive challenges to patient portal use in CHCs. A lack of
training and technical support for patients with low literacy to
register and use the patient porta coupled with a lack of
standardized implementation strategies to address the unique
needs of patients receiving care at CHCs continue to impede
efforts in achieving hedth equity in patient portal use.
Implementation strategies recommended to improve health
equity include portal training for those with low literacy, easily
accessible technical support, a nurse triaging system for
monitoring and responding to initial messages, algorithms for
nurse triaging of chronic conditions, clinic policies for
nonresponse to messages and reimbursement, customized
notifications for patients and clinicians on new messages, and
easy uploading of wearable technology datato the portal.
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