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Abstract

Background Previous systematic reviews have found that telehealth is an effective strategy for implementing interventions
to improve glycemic control and other clinical outcomes for diabetes patients. However, these reviews have not meaningfully
focused on Black and Hispanic patients—partly because of the lack of adequate representation of people from racial and
ethnic minority groups in clinical trials. It is unclear whether telehealth interventions are effective at improving glycemic
control among Black and Hispanic patients given the disproportionate number of barriers they face accessing health care.
Objectives A systematic review and meta-analysis of randomized control trials that used telehealth interventions for improv-
ing glycemic control among Black and Hispanic diabetes patients.

Methods We reviewed PubMed, Embase, Web of Science, CINAHL, PsycINFO, and clinicalTrials.gov from inception to
March 2021. We used a narrative summary approach to describe key study characteristics and graded the quality of studies
using two reviewers. The pooled net change in HbA ¢ values was estimated across studies using a random-effects model.
Results We identified 10 studies that met our inclusion and exclusion criteria. Nine studies were included in the meta-anal-
ysis. Only one study was rated as having low bias. Telehealth interventions were primarily delivered by telephone calls, text
messages, web-based portals, and virtual visits. Most interventions involved delivering diabetes self-management education.
Telehealth intervention pooled across studies with a mix of Black and Hispanic participants (> 50% sample) was associated
with a—0.465 ([CI: —0.648 to —0.282], p=0.000) reduction in HbAlc.

Conclusions Our findings suggest telehealth interventions are effective at improving glycemic control among Black and
Hispanic diabetes patients.

Keywords Telehealth - Telemonitoring - Diabetes - Minority health - Healthcare disparities - Glycemic control

Introduction

The use of telecommunication, digital, and virtual technolo-
gies that expand access and improve continuity of care has
the potential to improve the treatment and self-management
of diabetes, particularly for Black and Hispanic patients.
Black and Hispanic diabetes patients have worse outcomes
and are more likely to be at risk for amputations, chronic
kidney disease, and death compared to White patients [1].
These negative outcomes can be mediated by sustained
glycemic control (i.e., HbAlc 7.0-8.5%) and timely access
to primary care [2]. However, Black and Hispanic patients
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face greater barriers to accessing traditional, in-person
health care. For instance, patients from racial and ethnic
minority groups disproportionately experience transporta-
tion barriers resulting in missed appointments, delayed care,
and lower medication use [3-5]. They are also less likely
to have primary care near their communities compared to
White patients (Arnett et al., 2016; Shi et al., 2014). These
barriers are attributed to structural racism which is a basic
cause of racial inequities in health care [6—8]. Telehealth
has demonstrated effectiveness in reducing these barriers by
decreasing the need to travel, the need to take off time from
work for a doctor’s appointment, the length of time to see a
provider, as well as providing easier access to interpreters
for people with limited English proficiency [9].

Expanding access to telehealth has been recommended
as a key strategy for reducing racial disparities in diabe-
tes outcomes [10]. Telehealth can be used for improving
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education, prompting medication adherence, monitoring of
vitals, and the application of direct treatments [11]. Yet,
patients from racial and ethnic minority groups face bar-
riers in accessing telehealth [12, 13]. Black and Hispanic
patients are consistently less likely to have access to the
Internet which is necessary for various modes of telehealth
[14]. Also, patients with limited English proficiency are
less likely to use telehealth compared to proficient English
speakers [13]. A recent analysis of 7742 family medicine
encounters preceding the Covid-19 pandemic found the
likelihood of a telehealth visit was consistently lower for
Black and Hispanic patients [15]. A study in a large health
system in New York City found White patients were more
likely to use telehealth, and Black and Hispanic patients
were more likely to have office-based and emergency room
visits during the pandemic [16]. Another study during the
pandemic, at a large, urban tertiary care center in the Mid-
west, found Black patients were less likely to complete a
scheduled telehealth visit [17].

Various telehealth interventions have demonstrated
effectiveness in improving glycemic control among people
living with diabetes. Telehealth interventions that are used
for routine evaluation and management of chronic diseases
include web-based lifestyle interventions, telemonitoring,
mobile messaging, telephone interventions, and many others
[18]. Telehealth can facilitate remote treatment, continuous
monitoring, and support for self-care, which can improve
diabetes management. One meta-analysis of four systematic
reviews found telehealth interventions produce a significant
improvement in diabetes control, with the greatest effect for
telephone-delivered interventions and internet-based blood
glucose monitoring programs [19]. Another review of over
100 randomized control trials found telehealth is effective
for glycemic control and other clinical outcomes and pro-
motes better control over time compared to usual care [20].
However, these reviews have not meaningfully focused
on patients from Black and Hispanic communities or empiri-
cally synthesized the findings across studies—partly because
of the lack of representation of these patients in clinical tri-
als. One systematic review of telehealth clinical trials for
type 2 diabetes found less than 25% of trials recruited a size-
able proportion (>30%) of patients from racial and ethnic
minority groups [21].

It is unclear whether telehealth interventions are effective
at improving glycemic control among Black and Hispanic
patients given the disproportionate number of barriers they
face accessing health care, providing self-care, and accessing
resources to engage in telehealth. The purpose of this sys-
tematic review and meta-analysis was to examine the exist-
ing literature for studies that have centered or substantively
included Black and Hispanic diabetes patients in clinical
trials to assess the effectiveness of telehealth interventions
in improving glycemic control.
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Conceptual Framework

Interventions for improving diabetes outcomes have been
categorized by their target including patients, providers, and
health systems or combination multi-target interventions
[22]. Conceptually, telehealth strengthens the connections
between clinicians and other clinicians, between patients
and their clinicians, and patients to other patients (e.g., peer
support groups) [23]. Therefore, interventions can oper-
ate at multiple levels of the health care system to improve
diabetes outcomes. Patients have a role in self-care (e.g.,
self-monitoring, variation of nutrition daily needs, insulin
adjustments, and exercise) which is essential for sustained
glycemic control [24]. Providers have a role in diagnosis,
treatment, education, and coordination of care. Health care
organizations and systems influence the overall structures
of care (e.g., ensuring access to interpreters) and processes
of care (e.g., proper routine screening to identify people at
risk for diabetes or loss of control) that influence patient
outcomes. Therefore, we categorized telehealth interven-
tions based on the intended target for improving glycemic
control [25].

Methodology
Data Sources

We reviewed PubMed, Embase, Web of Science, CINAHL,
PsycINFO, and clinicalTrials.gov from inception to March
2021. Information sources were searched using the fol-
lowing Medical Subject Headings (MeSH) and keywords
appropriate to each database: “Diabetes Mellitus,” “type 2
diabetes,” “Ethnic Groups,” “African American,” “Black,”
“Hispanic,” “Latino,” “Latina,” “Latinx,” “health inequal-
ity,” and “health disparities.” Databases were not limited by
date, language, or publication status. In addition to database
searching, reference lists of relevant review articles were
manually searched to identify trials on the topics of tele-
health and HbA I1¢ improvement in racial and ethnic minority
groups. To review the full search strategy, see the Supple-
mental Appendix. This systematic review was conducted
following PRISMA guidelines.

Eligibility Criteria

We reviewed randomized controlled trials evaluating the
effectiveness of telehealth interventions aimed at improv-
ing HbAlc values (i.e., glycemic control) among Black and
Hispanic patients with type 2 diabetes connected to primary
care. We defined telehealth as the delivery of health care,
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health education, and health information services by remote
technologies [26]. We used the following inclusion criteria:
telehealth interventions connected to primary care settings
aimed at improving glycemic control (e.g., promotion of
physical activity, nutritional/dietary education, glycemic
self-monitoring, and remote outpatient visits); the sample
included a majority of minority patients, Black and/or His-
panic; and reported HbA1c values as a primary or second-
ary outcome of the intervention. We excluded international
studies because of the unique racial context in the USA.
Studies were also excluded for the following reasons: tel-
ehealth was not the intervention, the sample included over
50% non-Hispanic white patients, and HbAlc values were
not reported at baseline and post-intervention, publication
type other than peer-reviewed primary research such as lit-
erature reviews, conference abstracts, or dissertations. To be
included in the meta-analysis, studies were required to report
the net change in HbAlc values and the standard error of
the net change in HbA1c values, or information to calculate
these values. Studies were excluded from meta-analysis if
insufficient information was available.

Study Identification

Each study was screened independently and in duplicate by
two reviewers using Covidence software. Titles and abstracts
were screened using prespecified eligibility criteria. Those
that appeared to meet eligibility criteria moved to full-text
review. Full-text articles were further assessed for eligibility
by two reviewers, independently and in duplicate. Articles
that did not meet the prespecified eligibility criteria were
excluded from the review. All discrepancies were resolved
by a third reviewer.

Data Extraction

Two reviewers independently abstracted data from each
report using Qualtrics survey software. Data items were
abstracted using a standardized abstraction form, modified
from the Cochrane Collaboration [27]. Once data items
were abstracted, all information was synthesized in Excel.
Any discrepancies were resolved by a third reviewer. The
following information was abstracted from each study:
citation information (e.g., study author and year of publi-
cation), study methods (e.g., study design and duration of
participation), participant characteristics (e.g., population
description, setting from which participants were drawn,
mean age, number of female and male participants, number
of participants in each racial/ethnic minority group, educa-
tion level, income, and baseline HbA1c values), intervention
characteristics (e.g., number randomized to the intervention
group, description of the intervention, duration of the treat-
ment period, frequency of intervention delivery, mode of

telehealth, and setting), comparison group characteristics
(e.g., type of comparison group, number randomized to the
group, description, duration of the control period, and pro-
viders), and HbA 1¢ values at baseline and post-intervention.

Quality Assessment

The risk of bias within each study was assessed using the
Cochrane Collaboration’s tool for assessing risk of bias in
randomized controlled trials [28]. Each study was assessed
for selection bias, performance bias, reporting bias, and
attrition bias by two independent reviewers. For each domain
of bias, levels of bias were rated as high, low, or unclear. The
approach recommended by the Cochrane Collaboration was
used to generate the overall risk of bias for each study. If a
study was judged to have low risk of bias for all domains,
the overall risk of bias was categorized as low. If a study was
judged to have low or unclear risk of bias for all domains,
the overall risk of bias was categorized as unclear. Finally,
if a study was judged to have a high risk of bias for at least
one domain, the overall risk of bias was categorized as high.

Outcome Measures

For each study, we identified or calculated the net change
in HbAlc. All studies included in the meta-analysis were
parallel trials. Therefore, we calculated the net change of
the telehealth intervention on HbAlc values by subtract-
ing mean change (from baseline to post-intervention) in the
telehealth group from the mean change in the control group.
We obtained post-intervention HbAlc values from the final
follow-up period of the study.

Data Synthesis and Analysis

We used a narrative summary approach to describe key
study characteristics (e.g., intensity and duration of tel-
ehealth intervention). We mapped studies based on the type
of intervention to the conceptual framework developed by
Chin et al. [22]. For studies included in meta-analysis, we
extracted the baseline and post-intervention HbAlc values
and measures of variance from each study. The net change
was weighted for each trial by the inverse of its variance. If a
trial’s variance was not reported, it was calculated based on
standard deviations, confidence intervals, or p values. Q and
P statistics were used to assess heterogeneity of effect sizes.
The pooled net change and confidence interval were calcu-
lated using the Dersimonian and Laird random-effects model
[29]. A forest plot was produced to visually assess the net
change and corresponding 95% confidence intervals across
studies. A funnel plot, using the trim and fill method, and the
Egger test were used to assess publication bias. Unless other-
wise stated, p <0.05 was considered statistically significant,
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and all tests were two-sided. All syntheses were computed
using Stata statistical software version 17.0 (StataCorp, Col-
lege Station, Texas).

Subgroup and Sensitivity Analyses

We conducted a subgroup analysis according to the race/eth-
nicity of study participants in each trial, whether the study
had a focus or substantial representation (> 50% sample) of
Black patients (Black or Black and Hispanic) or only His-
panic patients. To test whether our pre-selected criteria for
representation of Black and Hispanic patients impacted our
primary outcome, the net change in HbAlc, we conducted a
sensitivity analysis excluding studies with any non-Hispanic
White participants and found similar results. In addition,
we conducted subgroup analyses according to study qual-
ity and intervention level. Study quality was divided into
three groups: comparing low, unclear, or high risk of bias
studies. Intervention level compared patient-level interven-
tions to multifaceted interventions addressing community
and patient-level factors. To assess the robustness of our
findings, we examined whether racial or intervention level
factors influenced our overall pooled effect estimate.

Results

Study Selection

We identified 255 studies of possible relevance. We found
10 randomized control trials that met our predefined inclu-

sion and exclusion criteria. Figure 1 shows the results of the
search strategy. Most of the final studies deemed potentially

relevant did not meet our definition of telehealth, did not
include a representative sample of Black and/or Hispanic
patients, or did not test their interventions in the context of
a randomized controlled trial. Many studies met multiple
criteria for exclusion but were only tagged with one exclu-
sion criterion.

Summary of Systematic Review Findings

All interventions in our final sample of studies reported
significant improvements in glycemic control among Black
and Hispanic patients during the intervention period. The
average duration of interventions, was 9 months, and the
studies varied in the intensity of contact with participants
from daily, weekly, to monthly—depending on the inter-
vention modality. Telehealth interventions were primarily
delivered by telephone calls [30-33], text messages [31,
34], web-based portals [33, 35], and virtual visits [36].
Patient-level only interventions primarily involved deliver-
ing diabetes self-management education (DSME) [30, 31,
34-36]. One patient-level intervention involved the use of
remote monitoring devices assessing blood pressure control
and blood glucose levels, pared with counseling and life-
style recommendations specific to the patient [37]. Another
intervention coupled DSME with a digital decision aid to
help patients manage their goals [32]. Interventions often
employed multiple implementation strategies (e.g., phone
calls, text messages, and virtual counseling) instead of only
one strategy. Only two studies used multi-target interven-
tions as defined by our conceptual framework [33, 38]. Both
multi-target interventions focused on improving the capacity
and capability of community health workers through training

Fig. 1 Study selection and
exclusion

| 18,697 studies imported for screening | —>| 4,540 duplicates removed |
| 14,157 studies screened | —>| 13,902 studies irrelevant |
| 255 full-text reviewed for eligibility | —p | 246 full-text reviewed for eligibility

1 study included
through manual
search

-

A

-184 Wrong intervention

-30 Wrong patient population
-20 Wrong study design

-4 Wrong outcomes

-3 Wrong route of administration
-3 Wrong indication

-2 study protocol

| 10 studies included

— |

1 incomplete data

|

| 9 studies included meta-analysis |
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and tools while simultaneously improving access to care for
patients [33, 38] (Table 1).

Results of Meta-Analysis

Nine studies were included in the meta-analysis. One study
was excluded due to missing information on the variance
of the net change in HbAlc values [32]. The pooled net
change in HbAlc is presented in Fig. 2. The Q test and />
statistics indicated insignificant heterogeneity (I*=0.0%,
p=0.438). Although there was insignificant heterogeneity,
the DerSimonian and Laird random-effects model was used
to improve the generalizability of our findings. The z value
of the test ES =0 was —4.972, p=0.000. Therefore, the esti-
mation of the pooled effect size is significant. We conclude
that compared to the control group, telehealth intervention
was significantly associated with a—0.465% (CI: —0.648
to —0.282) reduction in HbAlc compared to other forms
of routine care.

Subgroup Analyses

The results of the subgroup analysis are displayed in Fig. 3.
We used a random-effects model for all subgroup analy-
ses. For studies including Black participants (both Black/
Black and Hispanic), the pooled effect size was — 0.442
([CI: = 0.653 to — 0.231], p=0.000). For studies with only
Hispanic participants, the pooled effect size was —0.851
([CI: = 1.530 to — 0.173], p=0.014). To assess differences
based on study quality, subgroup analyses compared the

Fig.2 Pooled net change in
HbAIc in studies compar-

ing telehealth intervention to
control group. Net change of
each study is depicted by each
box; bars represent 95% CI.
The pooled mean difference is
indicated by the diamond

pooled effect size between low risk, unclear risk, and high
risk of bias studies. Only one study was considered to have
a low risk of bias. The effect size for this study was —0.310
([CI: —0.605 to —0.015], p=0.039). For studies where the
risk of bias was unclear, the pooled effect size was —(0.538
([CI: —0.832 to — 0.245]), p =0.000). For studies that were
evaluated to have a high risk of bias, the pooled effect size
was —0.637 ([CI: — 1.096 to — 0.178], p=0.007).

Differences in HbAlc reduction were compared
between studies using a patient-level only versus multi-
target interventions. The pooled effect size for patient-
level only intervention studies was —0.476 ([CI: — 0.664
to —0.288], p=0.000). For multi-target (i.e., patient and
community-health workers interventions), the pooled
effect size was —0.329 ([CI: — 1.479-0.821], p =0.575).
We found the pooled effect size was significant for patient-
level only telehealth interventions but not the two studies
that used multi-target interventions.

To further assess the robustness of our findings, sen-
sitivity analyses were conducted excluding studies with
any white participants, that included only Hispanic par-
ticipants, and those with multi-target interventions.
The pooled effect size for studies that included Black
and Hispanic diabetes patients exclusively was —0.595
([CI: — 1.170 to — 0.020], p=0.042). Likewise, the pooled
effect size for studies targeting Black or Black/Hispanic
patients, but not Hispanic only, was — 0.442 ([CI: —0.653
to—0.231], p=0.000). For patient-level intervention stud-
ies, the pooled effect size was also significant, with a value
of —0.476 ([CI: - 0.664 to —0.288], p=0.000) (See Sup-
plemental Appendix).

%

Author (Year) Net Change (95% Cl) Weight
Davis et al. (2010) _— -0.80 (-1.89, 0.29) 284
Fortmann et al. (2017) + -0.80 (-1.60, 0.00) 5.21
Welch et al. (2015) —04 -0.70 (-1.10, -0.30) 20.67
Vaughan et al. (2021) - 1 -0.98 (-2.25, 0.29) 2.09
Carter et al. (2011) ~ 1 -1.28 (-2.56, -0.00) 2.05
Chamany et al. (2015) + -0.40 (-0.77, -0.03) 2474
Nelson et al. (2021) —E—O— -0.31 (-0.60, -0.02) 38.62
Myers et al. (2020) ' 0.50 (-1.86, 2.86) 0.60
Presley et al. (2020) —_— 0.20 (-0.83, 1.23) 3.18
Overall, DL (I2 = 0.0%, p = 0.438) <> -0.47 (-0.65, -0.28) 100.00

T T

-2 0 2

NOTE: Weights are from random-effects model
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Fig.3 Subgroup analysis of the
reduction of HbAlc, based on

race/ethnicity of participants
Race_Ethnicity and Author (Year)

%
Net Change (95% Cl) Weight

Black/Black and Hispanic
Davis et al. (2010) - -0.80 (-1.89, 0.29) 2.84
Welch et al. (2015) —0—5— -0.70 (-1.10, -0.30) 20.67
Carter et al. (2011) —+—:— -1.28 (-2.56, -0.00) 2.05
Chamany et al. (2015) —— -0.40 (-0.77, -0.03) 24.74
Nelson et al. (2021) -;-0— -0.31 (-0.60, -0.02) 38.62
Myers et al. (2020) ' 0.50 (-1.86, 2.86) 0.60
Presley et al. (2020) B B s — 0.20 (-0.83, 1.23) 3.18
Subgroup, DL (I? = 8.5%, p = 0.364) <> -0.44 (-0.65, -0.23) 92.71
i
All Hispanic '
Fortmann et al. (2017) —_— -0.80 (-1.60, 0.00) 5.21
Vaughan et al. (2021) : — -0.98 (-2.25, 0.29) 2.09
Subgroup, DL (I = 0.0%, p = 0.814) <> -0.85 (-1.53, -0.17) 7.29
|
!
Heterogeneity between groups: p = 0.258 E
Overall, DL (12 = 0.0%, p = 0.438) @ -0.47 (-0.65, -0.28) 100.00
T T

-2

0 2

NOTE: Weights and b bgroup

Publication Bias

For reduction in HbAIc, the funnel plot demonstrates that
the distribution of the net change estimates for individual
studies was approximately symmetrical around the pooled
net change estimate for trials comparing telehealth to a
control group, suggesting a lack of publication bias. The
trim and fill method verified this lack of publication bias
(See Supplemental Appendix). In addition, the Egger test
detected non-significant bias with a p value 0.514.

Discussion

Our findings suggest telehealth interventions can be
effective at improving glycemic control among Black and
Hispanic diabetes patients. The findings are consistent
with previous systematic reviews that found telehealth
can improve glycemic control and other outcomes (e.g.,
medication adherence, goal achievement, and knowledge)
through improved access to quality care (e.g., educa-
tion, counseling, monitoring) [39-42]. This review, how-
ever, is the first to analyze the subset of studies that have
focused on Black and Hispanic diabetes patients. Most
studies were published between 2015 and 2020. We found
a relatively small number of experimental studies with a
focus or substantial representation of Black and/or His-
panic patients. We found even fewer that implemented
multi-target interventions, and no studies that focused on

ity test are from rand ff

model

improving systems of health care delivery to better facili-
tate access to telehealth to improve diabetes care for Black
and Hispanic patients.

In addition to computing the overall pooled effect size of
telehealth interventions on glycemic control, we computed
the effect sizes for various subgroups to compare the effects
of telehealth on HbA 1c according to patient race, study qual-
ity, and targeted intervention level. The effect of telehealth
was significant in studies that included Black and Hispanic,
as well as exclusively Hispanic populations. While the effect
of telehealth interventions was significant in both groups,
only two studies only included Hispanic populations, and
thus the effect estimate is less precise. In addition to com-
paring the effects according to patient race, we analyzed the
effects of study quality. While most studies belonged to the
high risk of bias group, they contributed the least weight to
the overall pooled effect estimate. Studies that were catego-
rized as unclear and low risk of bias contributed the most
weight to our overall pooled effect estimate due, in part, to
more precise estimates of the effects. In addition, all quality
subgroups indicated a significant effect of telehealth inter-
ventions on HbAlc reduction. When looking at the effect
of intervention target, only patient-level interventions indi-
cated a significant reduction in HbAlc. Only two studies
targeted provider and patient-level factors, both had large
confidence intervals, suggesting imprecise estimates of the
effect. Finally, when assessing the robustness of our findings,
we found that our results remained significant when remov-
ing studies that included White participants, only Hispanic
participants, or multi-target interventions.

@ Springer
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Most studies used diabetes self-management education
(DSME), that aims to improve knowledge and decision-
making, as a primary intervention. DSME is an evidence-
based strategy for improving glycemic control [43, 44]. The
primary focus of DSME for glycemic control among Black
and Hispanic patients implies that knowledge is a primary
barrier to self-care. But it is unclear whether other barriers
are more salient as studies rarely report an assessment of
the barriers or specific behavioral issue their interventions
aim to address. For example, Black and Hispanic patients
are disproportionately less likely to have access to local
healthy foods [45, 46] and may face barriers to consistently
accessing insulin [47]. System-level telehealth interventions
could involve information feedback loops that describe lev-
els of food insecurity (i.e., food insecurity screened and if
identified addressed), reimbursable digital tools for daily
self-management, and low cost-sharing for treatment and
prescription drugs. A spectrum of new digital connected
services, machine learning, and advanced decision support
tools will increasingly become available to support diabe-
tes self-management [48]. These new technologies could be
effective in addressing multiple barriers to glycemic control
among Black and Hispanic patients.

Among the telehealth interventions that included multi-
target strategies both targeted improving the effectiveness of
community health workers—frontline health professionals
who act as conduits between communities and health care
providers. A recent meta-analysis of randomized control
trials found community-health workers can be effective in
helping patients improve glycemic control [50]. And stud-
ies have found telehealth interventions are feasible and
acceptable for training community-health workers as well
as enhancing their capacity to deliver glycemic control strat-
egies like patient education and counseling [51-53]. Future
work should assess the extent to which telehealth improves
the effectiveness of community health workers in diabetes
control interventions among racial and ethnic minorities.

The Covid-19 pandemic has led to significant changes in
the financing and delivery of telehealth, which may improve
access to care for diabetes patients from racial and ethnic
minority groups. The Centers for Medicare and Medicaid
Services (CMS)—through authority granted by the Coro-
navirus Aid, Relief, and Economic Security (CARES)
Act—now recognizes patients’ homes as an originating
site, created payment parity with in-person services, and
approved the telephone as a tool for conducting patient care
[55]. However, these changes are temporary as they are only
allowable for the duration of the pandemic. Section 1834(m)
of the Social Security Act prohibits the CMS from paying
for telehealth services delivered via two-way audio-visual
technology unless care is provided at an eligible site in a
rural area [49]. As lawmakers debate permanently expand-
ing telehealth coverage, our findings provide evidence

@ Springer

demonstrating the potential positive implications for Black
and Hispanic patients with diabetes.

Limitations

Our review had some limitations. Notably, interventions
in our sample varied in the mode of telehealth, the inten-
sity of contact with patients and health professionals, and
the duration of the intervention making it difficult to com-
ment on the specific strategy within these studies that led
to improvements in glycemic control. Still, telehealth ena-
bles improved access to care (e.g., information, monitoring,
counseling) regardless of the mode of delivery. The inten-
sity or frequency of contact with patients across studies was
dependent on the strategy, the need of individual patients,
and the mode of telehealth. For instance, it is more feasible
to have more frequent contact with patients using text-mes-
sage-based interventions compared to synchronous virtual
telehealth visits. Our review included studies that had a sub-
stantial representation of Black and Hispanic patients. Some
studies had a higher proportion of White participants than
others. And a significant portion of the studied we identified
had a high risk of bias based on information reported or not
reported to make an assessment (i.e., unclear). However,
these studies contributed the least weight to our analyses.
Our subgroup and sensitivity analyses indicated the magni-
tude and direction of the effect is the same or similar with
these groups combined or separated. A significant strength
of this study is our focus on Black and Hispanic patients
with diabetes in the context of randomized control trials.
Therefore, our findings reflect studies that were able to make
causal claims about the impact of telehealth interventions on
glycemic control among Black and Hispanic patients.

Conclusions

Telehealth interventions can be effective at improving gly-
cemic control among Black and Hispanic diabetes patients.
Most experiments that involve telehealth interventions
among Black and Hispanic diabetes patients focused on
exploring modes of delivering diabetes self-management
education. These interventions are limited because they do
not target the many other potential barriers to glycemic con-
trol among Black and Hispanic patients. Few studies have
primarily aimed to improve glycemic control among Black
and Hispanic patients using telehealth interventions. Our
findings are relevant to policymakers as they decide whether
and how to maintain and expand access to telehealth ser-
vices. Future research should explore the use of telehealth,
beyond knowledge for self-care, to address unique barriers to
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glycemic control that patients from racial and ethnic minor-
ity groups may face.
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