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Abstract

Background: Patient engagement with secure messaging (SM) via digital patient portals has been associated with improved
diabetes outcomes, including increased patient satisfaction and better glycemic control. Yet, disparities in SM uptake exist among
older patients and racial and ethnic underserved groups. Care partners (family members or friends) may provide a means for
mitigating these disparities; however, it remains unclear whether and to what extent care partners might enhance SM use.

Objective: We aim to examine whether SM use differs among older patients with diabetes based on the involvement of care
partner proxies.

Methods: This is a substudy of the ECLIPPSE (Employing Computational Linguistics to Improve Patient-Provider Secure
Emails) project, a cohort study taking place in a large, fully integrated health care delivery system with an established digital
patient portal serving over 4 million patients. Participants included patients with type 2 diabetes aged ≥50 years, newly registered
on the patient portal, who sent ≥1 English-language message to their clinician between July 1, 2006, and December 31, 2015.
Proxy SM was identified by having a registered proxy. To identify nonregistered proxies, a computational linguistics algorithm
was applied to detect words and phrases more likely to appear in proxy messages compared to patient-authored messages. The
primary outcome was the annual volume of secure messages (sent or received); secondary outcomes were the length of time to
the first SM sent by patient or proxy and the number of annual SM exchanges (unique message topics generating ≥1 reply).

Results: The mean age of the cohort (N=7659) at this study’s start was 61 (SD 7.16) years; 75% (n=5573) were married, 15%
(n=1089) identified as Black, 10% (n=747) Chinese, 12% (n=905) Filipino, 13% (n=999) Latino, and 30% (n=2225) White.
Further, 49% (n=3782) of patients used a proxy to some extent. Compared to nonproxy users, proxy users were older (P<.001),
had lower educational attainment (P<.001), and had more comorbidities (P<.001). Adjusting for patient sociodemographic and
clinical characteristics, proxy users had greater annual SM volume (20.7, 95% CI 20.2-21.2 vs 10.9, 95% CI 10.7-11.2; P<.001),
shorter time to SM initiation (hazard ratio vs nonusers: 1.30, 95% CI 1.24-1.37; P<.001), and more annual SM exchanges (6.0,
95% CI 5.8-6.1 vs 2.9, 95% CI 2.9-3.0, P<.001). Differences in SM engagement by proxy status were similar across patient levels
of education, and racial and ethnic groups.

Conclusions: Among a cohort of older patients with diabetes, proxy SM involvement was independently associated with earlier
initiation and increased intensity of messaging, although it did not appear to mitigate existing disparities in SM. These findings
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suggest care partners can enhance patient-clinician telecommunication in diabetes care. Future studies should examine the effect
of care partners’ SM involvement on diabetes-related quality of care and clinical outcomes.

(JMIR Diabetes 2024;9:e49491) doi: 10.2196/49491
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Introduction

Patient portals are digital platforms that allow patients to
securely access their personal health information, request
prescription refills, schedule appointments, and communicate
with their health care providers [1,2]. Driven in large part by
federal meaningful use incentives, portal adoption by health
care organizations has accelerated over the past decade [3].
Currently, over 90% of health care organizations offer patient
portal access to their patients [4]. Social distancing measures
during the COVID-19 pandemic led to restrictions on in-person
visits and a dramatic shift to telehealth, making portal platforms
and secure messaging (SM) increasingly relevant [1,5]. For
patients with chronic diseases, such as diabetes, that rely upon
regular intervisit communication with providers to support
self-management, patient portals and SM can be critical to
ensuring the provision of high-quality care. For example,
patients with diabetes depend on communication with their
providers to make timely and ongoing adjustments to their
medications to avoid adverse events such as hypoglycemia and
hyperglycemia [6]. Portal platforms and SM specifically can
support this decision-making through asynchronous
patient-provider communication. A recent systematic review
highlighted significant associations between portal use and
increased preventative behaviors, patient satisfaction, and
medication adherence [7]. Among patients with diabetes, portal
engagement has been associated with better medication
adherence and self-efficacy, and SM use has been associated
with better glycemic control [8-11].

Yet, many patients with medical and social vulnerabilities who
may stand to benefit most from portal and SM use experience
barriers to engagement. Several studies have documented
substantial disparities in portal use among patients who are
older, from diverse racial and ethnic backgrounds, and have
lower educational attainment or limited health literacy [12-15].
Despite significant health system investment in patient portals,
a recent national study found that only 15%-30% of patients
offered portal access logged on [16]. Recent work has found
that the reasons patients do not engage with portals likely extend
beyond having limited access to technology infrastructure
(computers and internet) to portal design features that limit
broad accessibility [17]. Prominent features in the design of
many patient portals include small font, English-only text, and
complex user interfaces that limit access for patients with limited
English proficiency, low health literacy, and disabilities [18].

Patients with lower health literacy and limited computer abilities
who do manage to access the portal, experience less patient
satisfaction than those with higher health literacy and computer
abilities [19]. For these patients, care partners (family members
or friends who assist patients with their health care needs,

including communication) serving as proxies may offer a
promising means for increasing portal engagement and accessing
the potential benefits of SM. According to national survey data,
one-third of caregivers use portals for their caregiving duties
and are more likely to do so if they are caring for someone with
a chronic condition [20]. Currently, care partners can access the
patient portal and message clinicians in one of two ways: (1)
formally, when a patient designates a registered proxy, who
then has their own, linked account, and (2) informally, when a
proxy logs on as the patient. Prior studies suggest that up to
18% of patient portal users share access with a care partner and
anywhere from 25% to 50% of care partners report accessing
the portal informally using the patient’s account [21,22]. The
large proportion of proxies accessing the portal informally using
patient credentials is likely due to the inconsistency with which
health systems provide care partners portal access and the
barriers that exist to registration and use [23]. However, these
studies have relied on patient and caregiver self-reported use;
fears of reporting unauthorized portal access may lead to an
underestimate of actual use.

It is unclear how proxy involvement might influence patients’
SM engagement. Understanding the prevalence and
characteristics of proxy messaging on behalf of patients is
particularly important to inform the provision of patient care
for diverse, aging populations. In this study, we leverage a novel
computational linguistics algorithm to identify informal proxy
involvement in SM among a cohort of older, racially and
ethnically diverse patients with type 2 diabetes receiving care
in a large, fully integrated health care delivery system with a
mature patient portal. We follow this cohort over the course of
10 years, examining all secure messages patients exchanged
with their clinicians. The objective of this study is to examine
whether SM use varies based on care partner proxy involvement.
We hypothesize that the involvement of proxies in SM is
associated with increased SM communication and earlier
initiation of messaging.

Methods

Study Sample and Setting
This is a substudy of the ECLIPPSE (Employing Computational
Linguistics to Improve Patient-Provider Secure Emails) project,
which leverages a large data set of secure messages exchanged
between a cohort of patients with diabetes and their clinicians
to understand the impact of patient health literacy and provider
linguistic complexity on diabetes outcomes [24]. The ECLIPPSE
cohort was drawn from the Diabetes Study of Northern
California (DISTANCE). DISTANCE surveyed a racially or
ethnically stratified (African American [n=6781, 17%], Asian
[n=11,197, 27%], Latino/a/x/Hispanic hereafter referred to as
Latino [n=7018, 17%], and White [n=4233, 10%]) random
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sample of patients with diabetes receiving care within Kaiser
Permanente Northern California, a large, fully integrated health
care delivery system serving over 4 million members in Northern
California. In total, 20,188 patients with diabetes completed the
survey—fielded in 2005-2006 using a combination of phone,
computer, and paper distribution methods—designed to examine
social and behavioral factors associated with disparities in
diabetes-related care and outcomes [25]. ECLIPPSE included
the subset of DISTANCE survey respondents who sent at least
1 secure message to their clinician in over a 10-year period (July
1, 2006, to December 31, 2015).

Kaiser Permanente Northern California launched its patient
portal in 1999 and by late 2005, the portal allowed patients to
securely exchange messages with providers. In 2006, the portal
“Act for a Family Member” feature was activated, which
allowed patients to formally designate a proxy (spouse, adult
child, friend, or other care partner) to access the portal and send
secure messages on their behalf. Outside of “Act for a Family
Member,” it is not known how often proxy users access the
portal and informally perform tasks on behalf of patients without
registering as proxies. For this study, we included all patients
in the ECLIPPSE cohort who were aged 50 years or older at
the start of the observation period (July 1, 2006). We restricted
the sample to those who composed English-language messages
as the portal was only available in English at the start of this
study’s period.

Ethical Considerations
The University of California San Francisco and Kaiser
Permanente Northern California institutional review boards
approved this study (IRB#10-00671). Secondary analysis was
permitted without additional consent. All study data were kept
secure on password-protected servers to protect the privacy and
confidentiality of the patient, care partner, and clinician.

Development and Validation of the ProxyID Algorithm
In addition to formally registered proxies, we also identified
those patients who were likely using informal proxies to
communicate with providers via SM. We did this by applying
ProxyID, an algorithm that uses computational linguistics to
detect words and phrases more likely to appear in proxy SM
compared to patient-authored SM. The development and
validation of ProxyID has been described in detail previously
[26]. Briefly, to develop ProxyID, proxy-authored SM written
by registered proxy users were identified, then an equal number
of presumed patient-authored SM were randomly sampled.
Wordsmith Tools 6 was used to identify key n-grams (ie, words
and contiguous phrases) significantly more likely than chance
to occur in registered proxy SM compared to presumed
patient-authored SM [27,28]. Examples of key n-grams included
third-person pronouns and phrases such as “I am writing on
behalf of.” The key n-grams for each secure message were fed
into ProxyID which, through machine learning, selected likely
proxy messages based on these data and patterns of n-grams in
the messages. This ultimately enabled the classification of each
secure message as likely proxy-authored versus likely
patient-authored. To validate these classifications, 3 blinded
expert assessors read secure messages from a purposive sample
of 200 unique patients (100 secure messages designated by

ProxyID as likely proxy-authored and 100 designated as likely
patient-authored SM) and, based on SM content, categorized
these secure messages as proxy-authored or patient-authored.
ProxyID had moderate agreement with blinded expert
categorization (κ=0.58), with a sensitivity of 0.93 (negative
predictive value 0.95) and specificity of 0.70 (positive predictive
value 0.64). Given the small number of registered proxies
compared to informal proxies (see Results, below) identified
by ProxyID, we grouped registered and informal proxies
together for all analyses.

Patient Sociodemographic and Clinical Characteristics
Patients’ self-reported sociodemographic characteristics (age,
gender, race or ethnicity, marital status, and educational
attainment) were obtained via the DISTANCE survey. The
patient’s most recent hemoglobin A1c (HbA1c) and Charlson
comorbidity score before the survey receipt date were derived
from the electronic health record [29]. Health care usage
(outpatient, inpatient, and emergency room visits) over the 12
months before the survey receipt date was derived from the
electronic health record.

SM Characteristics
We examined SM characteristics during active SM use. We
defined active SM use as starting from the time at which the
patient first sent a secure message to the end of this study’s
period; we censored due to patient disenrollment from the health
plan or death. We defined our primary outcome, secure message
volume, as the average secure message count per year during
active SM use. We defined our secondary outcomes as (1)
initiation: time to first patient-sent secure message from study
start and (2) exchanges: average number of unique SM subjects
generating ≥1 reply per year during active SM use.

Statistical Analysis
ProxyID was applied to all secure messages sent by each patient
to determine which patients had secure messages likely authored
by a proxy. Patients with registered proxy-authored secure
messages and those found to have one or more secure messages
predicted by ProxyID to be proxy-authored during this study’s
period were categorized as “any proxy.” Patients without
proxy-authored messages over this study’s period were
categorized as “never proxy.” The sociodemographic and
clinical differences between “any proxy” versus “never proxy”
patients were characterized using bivariate analyses; categorical
values were reported as percentages and the Pearson chi-squared
test was used to compare subgroups.

For annual SM volume and number of exchanges, we calculated
person-years of observation for each patient during their period
as active SM users. In a given year, only SM data from active
SM users were included. We excluded SM data from patients
who disenrolled from the health plan or died. Multivariable
negative binomial regression models were specified to examine
the association of patient proxy use with the average annual SM
volume and number of exchanges. We selected the negative
binomial regression as it provided the best fit for modeling count
variables that are widely dispersed. The models accounted for
repeated measures by patients (eg, some patients contributed
up to 10 observations, one for each year of this study). Models
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were adjusted for patient sociodemographic (age, gender, race
or ethnicity, marital status, educational attainment, and limited
English proficiency status) and clinical (HbA1c, comorbidities,
outpatient visits, emergency department visits, and hospital
admissions) characteristics, as well as proxy use and year of
messaging. A Cox proportional hazards regression model
adjusted for the same patient sociodemographic and clinical
characteristics used in the multivariable negative binomial
models above, and proxy use was specified to simultaneously
assess the effect of proxy use (reference: no use) on time (in
days) to initiation of the first secure message. Model hazard
ratios (HRs) of >1 indicated that proxy use was associated with
a shorter time to initiation of messaging; HR<1 indicated proxy
use was associated with a longer time to initiation of messaging.
As all patients sent at least 1 message during this study’s period,
no observations were censored for this analysis.

We examined whether the relationship between proxy status
and SM volume differed by select patient characteristics, by
adding interaction terms (proxy status × patient race or ethnicity

and proxy status × educational attainment) to the adjusted
multivariable regression models.

Statistical significance was defined as 2-tailed P<.05. All
statistical analyses were performed using Stata (version 16.1;
StataCorp).

Results

Cohort Characteristics
In total, 7659 patients met this study’s inclusion criteria. The
mean age was 61 (SD 7.16) years at baseline, 46% (n=3548)
were women, and the majority were married or partnered (75%).
Patients self-identified as Black (n=1089, 15%), Chinese (n=747,
10%), Filipino (n=905, 12%), Latino (n=999, 13%), of other
races or multiracial (n=817, 11%), and White or non-Hispanic
(n=2225, 30%; Table 1). The person-time of observation among
active SM users over this study’s period was 45,712
person-years (70,812 person-months; Multimedia Appendix 1)
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Table 1. Characteristics of patients with type 2 diabetes by proxy engagement over the entire cohort study period, from 2006 to 2015 (N=7659)a.

P valueAny proxy (n=3782), n (%)Never proxy (n=3877), n
(%)

Total (N=7659), n (%)Patient characteristics

<.001Age (years)

1550 (41)1933 (49.9)3483 (45.5)50-59

1404 (37.1)1473 (38)2877 (37.6)60-69

828 (21.9)471 (12.1)1299 (16.9)70-79

.041796 (47.5)1752 (45.2)3548 (46.3)Women

<.001Race

502 (13.6)587 (15.6)1089 (14.6)Black

372 (10.1)375 (10)747 (10)Chinese

399 (10.8)506 (13.4)905 (12.2)Filipino

531 (14.4)468 (12.4)999 (13.4)Latinob

295 (8)368 (9.8)663 (8.9)Other Asian

429 (11.7)388 (10.3)817 (11)Other or mixed

1152 (31.3)1073 (28.5)2225 (29.9)White

.282735 (74.4)2838 (75.5)5573 (75.0)Married or living with a partner

<.001Education

518 (13.9)343 (9)861 (11.4)Less than high school degree

1023 (27.5)888 (23.3)1911 (25.3)High school

2181 (58.6)2587 (67.8)4768 (63.2)Some college or more

<.001305 (8.1)194 (5)499 (6.5)LEPc,d

.66834 (22.1)871 (22.5)1705 (22.3)HbA1c
e ≥8%f

<.001Charlson comorbidityg

1850 (48.9)2225 (57.4)4075 (53.2)1

1141 (30.2)1011 (26.1)2152 (28.1)2

791 (20.9)641 (16.5)1432 (18.7)3+

<.0013275 (86.6)3192 (82.3)6467 (84.4)≥3 outpatient visitsg

<.001789 (20.9)682 (17.6)1471 (19.2)≥1 emergency department visitg

.002386 (10.2)315 (8.1)701 (9.2)≥1 hospital admissiong

aPercentages based on nonmissing values. Missing responses: race or ethnicity (n=214, 2.8%), marital status (n=227, 3%), education (n=119, 1.6%),
and limited English proficiency (n=22, 0.3%).
bIncludes Latino/a/x/Hispanic individuals.
cLEP: limited English proficiency.
dRespondents were asked, “How often do you have difficulty understanding or speaking English?” Responses were dichotomized as limited English
proficiency (“Always,” “Often,” and “Sometimes”) and English proficient (“Rarely” and “Never”).
eHbA1c: hemoglobin A1c.
fMeasured closest to study onset.
gUsage in the 12 months before this study’s entry.

Patient Characteristics by Proxy Status
In total, 49% (n=3782) of patients were categorized as “any
proxy” users; 95% (n=3585) were nonregistered proxies, while
only 5% (n=197) were registered (Multimedia Appendix 2). In
bivariate comparisons, “any proxy” users, when compared to
“never proxy” users, were older (aged 70-79 years; 21.9%,

n=828 vs 12.1%, n=471; P<.001), more likely to be women
(47.5%, n=1796 vs 45.2%, n=1752; P=.04), have lower
educational attainment (less than high school degree, 13.9%,
n=518 vs 9%, n=343; P<.001), and have limited English
proficiency (8.1%, n=305 vs 5%, n=194; P<.001). At baseline,
“any proxy” users were more likely to have a mean Charlson
comorbidity index greater than 3 (20.9%, n=791 vs 16.5%,
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n=641; P<.001) and more frequent health care usage in the 12
months before survey receipt, including outpatient (≥3 visits,
86.6%, n=3275 vs 82.3%, n=3192; P<.001), emergency
department (≥1 visit, 20.9%, n=789] vs 17.6%, n=682; P<.001),
and hospital (≥1 admission, 10.2%, n=386 vs 8.1%, n=315;
P=.002; Table 1).

SM Patterns by Proxy Status
In unadjusted models, “any proxy” users had nearly twice the
volume of secure messages per year compared to “never proxy”
users (21.3, 95% CI 20.8-21.8 vs 11.0, 95% CI 10.7-11.3;
P<.001; Table 2) and double the SM exchanges per year (6.0,

95% CI 5.9-6.2 vs 3.0, 95% CI 2.9-3.0; P<.001). These findings
were essentially unaltered by adjustment (volume of secure
messages per year with any proxy use: 20.7, 95% CI 20.2-21.2
vs never proxy: 10.9, 95% CI 10.7-11.2; P<.001); SM exchanges
per year (any proxy use: 6.0, 95% CI 5.8-6.1 vs never proxy:
2.9, 95% CI 2.9-3.0; P<.001). Compared to “never proxy” users,
“any proxy” users had earlier initiation of messaging (unadjusted
HR 1.19, 95% CI 1.14-1.25; P<.001; adjusted HR 1.30, 95%
CI 1.24-1.37; P<.001). The relationship between proxy use and
annual SM volume did not differ across patient race and
ethnicity (P=.80) and educational attainment (P=.39) over the
entire cohort study period.
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Table 2. Annual secure message volume by patient characteristics over the entire cohort study period, from 2006 to 2015a.

P valueAdjustedb hazard ratio
(95% CI)

P valueUnadjusted hazard ratio
(95% CI)

Characteristics

Reference10.9 (10.7-11.2)Reference11.0 (10.7-11.3)Never proxy

<.00120.7 (20.2-21.2)<.00121.3 (20.8-21.8)Any proxy

Age (years)

Reference15.9 (15.5-16.3)Reference17.0 (16.5-17.5)50-59

<.00114.8 (14.4-15.2).00215.9 (15.4-16.4)60-69

<.00115.7 (15.0-16.5).7816.9 (16.0-17.7)70-79

Gender

Reference15.5 (15.2-15.9)Reference16.6 (16.1-17.1)Men

.8515.3 (15.0-15.7).8716.5 (16.1-17.0)Women

Race or ethnicity

.00215.6 (14.8-16.4).0216.7 (15.8-17.5)Black

.0114.5 (13.7-15.3)<.00115.4 (14.5-16.4)Chinese

<.00114.0 (13.3-14.7)<.00114.9 (14.0-15.7)Filipino

<.00114.9 (14.2-15.6).00116.1 (15.2-17.0)Latino

.00914.8 (14.0-15.5)<.00115.8 (14.9-16.8)Other Asian

<.00115.2 (14.4-15.9).00516.4 (15.4-17.3)Other or mixed

Reference16.8 (16.3-17.3)Reference18.0 (17.4-18.7)White

Marital status

Reference15.2 (14.9-15.5)Reference16.4 (16.0-16.8)Married or living with partner

.0216.3 (15.7-16.9).0317.2 (16.6-17.9)Never married or widowed or divorced

Education

Reference15.1 (14.3-16.0)Reference15.9 (15.0-16.8)Less than high school

.9115.4 (14.9-15.9).3416.4 (15.8-17.1)High school

.0215.5 (15.2-15.8).1116.7 (16.3-17.1)Some college or more

English proficiency

Reference15.6 (15.3-15.9)Reference16.7 (16.4-17.1)English proficient

<.00112.7 (11.8-13.6)<.00113.3 (12.3-14.4)LEPc,d

HbA1c
e,f

Reference15.3 (15.0-15.6)Reference16.3 (16.0-16.7)<8%

.0216.1 (15.6-16.7).00817.4 (16.7-18.1)≥8%

Charlson comorbiditiesf

Reference14.3 (14.0-14.7)Reference15.3 (14.9-15.7)1

.00316.1 (15.6-16.6)<.00117.2 (16.5-17.8)2

<.00118.1 (17.4-18.8)<.00119.4 (18.5-20.2)3+

Number of outpatient visitsg

Reference13.0 (12.4-13.5)Reference13.8 (13.1-14.5)<3

<.00115.9 (15.6-16.2)<.00117.1 (16.7-17.4)≥3

Number of emergency department visitsg

Reference15.0 (14.8-15.3)Reference16.1 (15.8-16.5)None

.0217.3 (16.7-18.0)<.00118.5 (17.7-19.3)Any
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P valueAdjustedb hazard ratio
(95% CI)

P valueUnadjusted hazard ratio
(95% CI)

Characteristics

Number of hospital admissionsg

Reference15.3 (15.0-15.5)Reference16.4 (16.0-16.7)None

.8317.4 (16.4-18.3)<.00118.5 (17.3-19.6)Any

aSecure message volume: count of annual patient messages sent and received.
bAdjusted for age, sex, race or ethnicity, education, marital status, limited English proficiency status, hemoglobin A1c, comorbidities, number of
outpatient visits, number of emergency department visits, number of hospital admissions, year of messaging, and proxy use.
cLEP: limited English proficiency.
dRespondents were asked, “How often do you have difficulty understanding or speaking English?” Responses were dichotomized as limited English
proficiency (“Always,” “Often,” and “Sometimes”) and English proficient (“Rarely” and “Never”).
eHbA1c: hemoglobin A1c.
fMeasured closest to study onset.
gUsage in the 12 months before this study’s entry.

SM Patterns by Patient Sociodemographic and Clinical
Characteristics
In adjusted multivariable models, patients unmarried or not
living with a partner versus married or living with a partner sent
and received more messages per year (16.3, 95% CI 15.7-16.9
vs 15.2, 95% CI 14.9-15.5; P=.02). Patients with limited English
proficiency, compared to those who were English proficient,
sent and received fewer messages annually (12.7, 95% CI
11.8-13.6 vs 15.6, 95% CI 15.3-15.9; P<.001). Patients with
higher baseline HbA1c had greater annual SM volume (16.1,
95% CI 15.6-16.7 vs 15.3, 95% CI 15.0-15.6, P<.001). More
frequent health care usage in the 12 months before the survey
receipt was associated with greater annual SM volume: having
≥3 outpatient visits (15.9, 95% CI 15.6-16.2 vs 13.0, 95% CI
12.4-13.5; P<.001) and any emergency department visits (17.3,
95% CI 16.7, 18.0 vs 15.0, 95% CI 14.8, 15.3; P=.02; Table 2).

Discussion

Principal Findings
SM is an increasingly important mode of communication in
patient care and may have particular relevance for aging patients
with chronic illnesses. Such patients often require additional
support and can benefit from frequent digital communication
for disease management [30-32]. Yet, little is known about how
care partners access secure messages on patients’behalf. Among
a racially and ethnically diverse older cohort of patients with
diabetes, those patients involving proxies in messaging had a
greater annual volume of messages, earlier initiation of
messaging as well as more message exchanges with their
clinicians. However, while involving proxies increased
messaging overall, it did not appear to mitigate existing race or
ethnic disparities in SM use.

Care partners have key roles in providing support for patients
with chronic diseases by taking on responsibilities including
coordinating health care tasks, accompanying patients to medical
visits, and communicating with clinicians [32,33]. Prior studies
suggest that care partners participate in primary care visits for
nearly 40% of older adults with chronic illnesses, engaging in
conversations and care decisions [34,35]. Given the increasing

uptake of telehealth, more of these visit-based conversations
are likely to occur remotely and digitally, leveraging platforms
such as patient portals. We estimated that nearly half of patients
with diabetes in our sample engaged proxies, which is higher
than prior estimates [21]. This may be due to this study’s health
system having a mature patient portal with an early investment
in supporting design features, such as ease of use across mobile
platforms and a focus on digital accessibility for those with
disabilities that allow for wider accessibility for both proxies
and patients. Despite having a process for formal proxy
registration (“Act for a Family Member”), only 5.2% (n=197)
of proxies in our sample were formally registered with the
majority, identified using ProxyID, likely accessing the portal
informally. This suggests that additional exploration is needed
to understand design changes that may facilitate proxy
registration. Other studies report that 25%-50% of proxies use
portals without formally registering [21,22]. These prior
estimates rely on self-report and may reflect a reluctance to
disclose unauthorized use, thus underestimating rates of informal
proxy use. A more recent smaller study focused on dementia
care that employed a manual review of message authorship
found that care partners overwhelmingly (97%) used patient
credentials to access the portal [36]. Prior studies have not
focused on large study samples or patients with diabetes, who
have self-management support needs that may indicate a reliance
on proxies. Designing portals and SM to be easily accessible
to all users, can help ensure these communication platforms
support patient- and family-centered care.

Patients engaging care partners as proxies were more likely to
be older, have less educational attainment, and have limited
English proficiency. This is not surprising given the
well-documented challenges that older patients and those with
communication barriers face in accessing and engaging with
health care technology [37,38]. Care partners may be able to
support SM engagement for patients who experience barriers
to use. Women were more likely to have proxy SM involvement,
which may be reflective of women being more likely than men
to have a child or child-in-law provide care as opposed to a
spouse [39]; younger rather than older generation care partners
are more comfortable using technology to support their roles
providing care [40]. Patients with more comorbidities and more
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frequent health care usage, suggestive of more complex care
needs, were also more likely to engage proxies. This finding is
consistent with prior work demonstrating that care partner use
of technology for health care–related activities is more common
when more intensive support is needed [41].

Patients who engaged proxies demonstrated greater SM
engagement across several metrics. First, proxy-engaging
patients initiated messaging earlier than those without proxy
involvement. While it is not clear whether proxies specifically
initiated messaging, our findings suggest that care partners
assisted patients in the uptake and adoption of SM. Second,
patients with proxies had a higher annual volume of messages
and number of exchanges with their clinicians. These results
are consistent with prior research suggesting that care partners
are interested in leveraging health technology to support their
loved ones and care-related activities [41]. Importantly,
involving a proxy was associated with similar increases in the
volume of messaging across patient racial and ethnic groups
and levels of educational attainment. This suggests that proxy
involvement may enable patient populations who experience
barriers to engagement to reap the benefits of this remote
technology.

Our study has important limitations. First, we identified patients
who engage proxies using a novel computational linguistics
algorithm, ProxyID, that has been validated in 1 health system.
While ProxyID has demonstrated high sensitivity in excluding
nonproxy messages, its lower specificity suggests that we likely
misclassified some patient-authored messages as
proxy-authored. This may have led to an overestimation of the
number of patients using proxies. Conversely, some “hidden”
proxies may have avoided language in secure messages that
ProxyID could identify, thus leading to an underestimation of
proxy engagement. However, the presence of hidden proxies
in the sample designated as never proxy users would introduce
a conservative bias (ie, underestimation of differences) in our
assessment comparing those identified as proxy users versus
never proxy users. Patients considered proxy users had varying
degrees of proxy engagement in messaging that may have been

associated with differences in SM patterns. Additionally, we
are reporting data from 1 health system, limiting generalizability.
This study’s setting, however, represents a large integrated
health care system with advanced and frequent portal use. The
sample was socioeconomically and ethnically diverse, except
excluding the extremes of income [25]. Study data were gathered
before the COVID-19 pandemic, which has been associated
with an increase in SM across health systems including within
our study setting [42]. Given the large, detailed nature of this
study’s data and that the health system was an early adopter of
the patient portal, the data set provides a unique opportunity to
comprehensively examine broad patient SM patterns and the
understudied area of proxy engagement. However, our findings
may not reflect current SM patterns. Finally, our study design
did not include analyses of SM content, or exploration of how
proxy involvement might influence SM content or alter patient
care.

Conclusion
To our knowledge, this is the first study to describe how proxy
involvement influences engagement with SM for older patients
with diabetes. Proxy use was prevalent, with about half of
patients engaging proxies to some extent. Proxy engagement
was associated with earlier initiation of messaging, a greater
volume of messages, and more exchanges with clinicians.
Patients engaging proxies represented a more socially and
medically vulnerable group. The benefits of proxy involvement
were similar across patient race and ethnicity and across levels
of educational attainment, thus unlikely to mitigate existing
disparities in SM use. These findings suggest that engaging
proxies may provide a pathway to increase SM uptake for
patients with barriers to use, enabling access to its potential
benefits. Modifying portal privacy and security rules may better
accommodate proxy portal use on behalf of patients. Future
work should explore avenues for identifying patients who may
benefit from engaging proxies and determining if proxy
involvement in messaging influences patient and care partner
outcomes.
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