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Objective: During the COVID-19 pandemic, visits for diabetes care were abruptly canceled without
predefined procedures to re-engage patients. This study was designed to determine how outreach in-
fluences patients to maintain diabetes care and identify factors that might impact the intervention’s
efficacy.
Methods: A diabetes nursing team attempted outreach for patients who had a canceled appointment for
diabetes between March 16, 2020, and June 19, 2020. Outreach status was defined as reached, message
left, or no contact. Outcomes were defined as follows: (1) booking and (2) keeping a follow-up
appointment.
Results: Seven hundred eighty-seven patients were included (384 [49%] were reached, 152 (19%) were
left a message, and 251 (32%) had no contact). Reached patients were more likely to book [odds ratio
(OR) ¼ 2.43, P < .001] and keep an appointment (OR ¼ 2.39, P < .001) than no-contact patients. Leaving a
message did not increase the odds of booking (OR ¼ 1.05, P ¼ .84) or keeping (OR ¼ 1.17, P ¼ .568) an
appointment compared with no contact. Older age was a significant predictor of booking an appointment
(OR ¼ 1.014 for each year of age, P ¼ .037). Patients on insulin were more likely to keep their appointment
(OR ¼ 1.70, P ¼ .008). Patients with a higher hemoglobin A1C level were less likely to keep their
appointment (OR ¼ 0.87 for each 1.0% increase in the hemoglobin A1C level, P ¼ .011).
Conclusion: These findings suggest that to optimize re-engagement during care disruption, 1-way
communication is no better than no contact and that 2-way communication increases the likelihood
that patients will maintain access to care. In addition, although higher-risk patients (eg, patients with
older age or those on insulin) may be more incentivized to stay engaged, targeted outreach is needed for
those with chronically poor glycemic control.

© 2021 AACE. Published by Elsevier Inc. All rights reserved.
Introduction

Across the globe, the COVID-19 pandemic has caused sustained
disruptions in access to usual care, and this has had a significant
impact on people with diabetes (PWD).1-4 On January 20, 2020, the
first case of COVID-19 in the United States was diagnosed in
Washington state, and byMarch 2, 2020, the SARS-CoV-2 virus was
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identified in Massachusetts. A pandemic was declared on March 11,
2020, by the World Health Organization, and the United States
entered a national emergency on March 13, 2020.5 This rapid suc-
cession of events led public health officials to advise people to stay
at home for mild illness to limit the workload of hospitals and save
medical resources for moderate-to-severe illness. This resulted in a
25% to 88% decrease in emergency room visits,6-8 up to 72%
canceled elective surgeries,9,10 and reduced routine care visits.11-13

Although the decrease in emergency room visits may have partially
been due to fewer opportunities for injuries and trauma during the
lockdown, it was also thought to have been due to patients delaying
care.3,6-8

PWD have been uniquely impacted by the pandemic, with many
groups publishing a 2-3-fold increased risk of severe disease and
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mortality due to COVID-19, compared with people without dia-
betes.1 Early recognition of this risk has led to more confinement of
PWD and decreased engagement with chronic care management.
Moreover, as a result of population-level lockdown orders, patients
have had less access to healthy foods, reduced options for exercise,
missed appointments, and interrupted access to medications.2-4

Considering the decades of evidence showing the importance of
patient engagement in achieving and maintaining disease con-
trol,14-18 clinicians have become concerned about a negative impact
on outcomes, especially given the lack of applicable guidance for
health care providers and systems to maintain patient engagement
during the pandemic.

Previous natural disasters and pandemics resulted in the
same patterns of care disruption and lack of guidance to keep
patients engaged throughout. Hurricanes Katrina (2005), Sandy
(2012), and Maria (2017) led to clinics being closed for extended
periods of time, leading to lack of access to medications,
decreased rates of routine health screenings, and worsening of
disease.19-21 During a 2003 SARS outbreak in Toronto, Nasef
et al22 described a disorganized and inconsistent approach to
patient care due to lack of advanced pandemic planning. These
past disasters, both weather- and pandemic-related, demon-
strate that the public’s attention focuses on the acute event and
away from their health, which can take many months to re-
engage.20

Despite calls for future disaster planning,2,6,9,11,19,21,22 the
optimal methodology to maintain patient engagement in diabetes
care during crises remains unknown. In the days before the lock-
down in Massachusetts, the Brigham and Women’s Hospital Dia-
betes Program developed and implemented a standardizedmethod
of outreach to re-engage patients whose upcoming visits to the
clinic had been canceled. This study employed a natural experiment
to determine how communication between patients and providers
influences patients’ re-engagement and explored factors that may
impact the intervention’s efficacy.
Methods

This study was derived from an administrative program to
address the increase in cancelations during the initial period of
the COVID-19 pandemic. The study was approved by the insti-
tutional review board. To prepare for the expected high rates of
cancelation during transition to virtual clinics, the diabetes
program launched a patient-tracking initiative that temporarily
redeployed ambulatory nurses to perform remote outreach. Be-
tween March 16, 2020, and June 19, 2020, ie, 14 weeks, an
administrative report (physician online reporting) was run daily
to capture all canceled and scheduled appointments with the
physician, nurse practitioner, or registered nurse in the diabetes
clinic. Patients who canceled and had not been seen at the clinic
within the last month were placed in the patient tracker system,
a sharable workbook, for proactive outreach by a diabetes
nursing team. Outreach was conducted via telephone and online
patient portal messaging for those who had access; interpreter
services were used per standard practice for those who did not
speak English. Documentation of outreach messages and calls
was standardized using a predesigned note template that
addressed acute problems, medication, supply access, and
encouragement to schedule a follow-up visit (Supplementary
Material). After the intervention period, a chart review was
performed to record 2 outcomes: (1) whether the patient booked
an appointment and (2) whether the patient kept the appoint-
ment before the end of October 2020, 4 months after the end of
the intervention.
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Statistical Analysis

Baseline descriptive statistics are presented as frequency (per-
centage) for categorical variables and mean (SD) for continuous
variables. Outreach status for scheduling an appointment was
defined as reached (2-way communication between the clinician
and patient), message left (1-way communication by the provider),
or no contact (no communication between the provider and pa-
tient). Engagement outcomes were defined as follows: (1) booking
a follow-up appointment with the endocrinology department and
(2) keeping an appointment by the end of October 2020. Multi-
variable logistic regression models were used to determine the
association (using odds ratios [ORs] with 95% CIs) between booking
or keeping an appointment and the outreach status, with adjust-
ment for baseline covariates. Patients with nonpandemic-related
cancelations were excluded from the analysis. We defined these
cancelations using the following criteria: (1) canceled prior to the
year 2020, (2) canceled because of transferring care to elsewhere,
(3) provider rescheduled the clinic visit to a different date, or (4)
there was a notation by the staff that the appointment was made
erroneously. The statistical analyses were performed using Stata,
version 15.0.

Results

A total of 2728 patients were identified as having a canceled
appointment between March 16, 2020, and June 19, 2020. Of these,
1392 were excluded because the appointment was not for diabetes,
257 were excluded because of duplicate entries, and 292 were
excluded because the appointment was canceled for nonpandemic-
related reasons. The remaining 787 patients were considered as
having canceled appointments for diabetes due to the pandemic
and were included in this analysis (Fig. 1).

The mean (SD) age of the patients included was 61.7 (14.2)
years; of all the patients, 53.7% were women, 67.3% were White,
and 89% spoke English. Type 2 diabetes was present in 85% of the
population, the baseline hemoglobin A1C (HbA1C) level was 7.96%
(1.81) (63 mmol/mol), 65% were on insulin, and the baseline
glomerular filtration ratewas 74.2mL/min (24.9) (Table). Of the 787
patients, 384 (49%) were reached, 152 (19%) were left a message,
and 251 (32%) had no contact (Table). The no-contact cohort was
used as a reference group for the statistical analysis and
comparison.

Overall, of the 787 patients who received the outreach inter-
vention, 648 (82%) patients subsequently booked a visit. There was
no significant difference in booking an appointment between those
who were not contacted (76%) and those who were left a message
(77%) (OR ¼ 1.05, 95% CI [0.65-1.69], P ¼ .84). In contrast, of the
patients who were reached, 89% booked an appointment (OR ¼
2.43, 95% CI [1.58-3.72], P < .001] (Fig. 2). In a univariate analysis,
older patients were found to bemore likely to book an appointment
(OR ¼ 1.014, 95% CI [1.001-1.026] for each year of age, age range 18-
99 years, P ¼ .037). Portal messaging was the only other significant
predictor of booking an appointment, with 86% of patients who
received a portal message booking an appointment compared with
80% of those who did not (OR ¼ 1.50, 95% CI [1.01-2.23], P ¼ .045).
Booking an appointment was significantly associated neither with
receiving a telephone voicemail message nor with the patient’s sex,
race or ethnicity, language spoken (English vs non-English), type of
diabetes, insulin use, or the HbA1C level.

Of the 648 patients who booked an appointment, 519 (80%)
patients kept their appointment. Similar to the booking outcome,
there was no significant difference in keeping an appointment
between those who were not contacted (72%) and those who were
left a message (75%) (OR ¼ 1.17, 95% CI [0.69-1.97], P ¼ .568),



Table
Patient Population Characteristics by Outreach Status

Variable Total
N ¼ 787 (100%)

Patient reached
n ¼ 384 (48.8%)

Left message
n ¼ 152 (19.3%)

No contact
n ¼ 251 (31.9%)

P value among
groups

Age, y, (mean ± SD) 61.7 ± 14.2 61.5 ± 13.8 59.4 ± 14.2 63.3 ± 14.5 .025a

Female, n (%) 423 (53.7%) 211 (54.9%) 72 (47.4%) 140 (55.8%) .209b

Race, n (%) .163b

Asian 39 (5.0%) 20 (5.2%) 11 (7.2%) 8 (3.2%)
Black 110 (14.0%) 46 (11.9%) 21 (13.8%) 43 (17.1%)
Hispanic 34 (4.3%) 14 (3.6%) 5 (3.3%) 15 (5.9%)
White 530 (67.3%) 269 (70.05%) 94 (61.8%) 167 (66.5%)
Other 43 (5.5%) 21 (5.5%) 12 (7.9%) 10 (3.9%)
Unknown 31 (4.0%) 14 (3.6%) 9 (5.9%) 8 (3.2%)

Insurance, n (%)d .477b

Commercial 411 (53.0%) 201 (52.6%) 82 (55.0%) 128 (52.0%)
Medicaid 82 (11.6%) 34 (8.9%) 17 (11.4%) 31 (12.6%)
Medicare 279 (36.0%) 146 (38.2%) 49 (32.9) 84 (34.2%)
Self-pay/other 5 (0.6%) 1 (0.3%) 1 (0.7%) 3 (1.2%)

Type 2 diabetes 665 (84.5%) 314 (81.7%) 126 (82.9%) 225 (89.6%) .035b

Type 1 diabetes 93 (11.8%) 53 (13.8%) 21 (13.8%) 19 (7.6%)
Insulin use, n (%) 508 (64.5%) 263 (68.5%) 95 (62.5%) 150 (59.7%) .067b

Baseline HbA1C %, mmol/mol, (mean ± SD) 7.96 ±1.81 (63 ± 17.63) 7.83 ±1.72 (62 ± 16.65) 8.26 ±1.78 (67 ± 17.30) 7.97 ±1.94 (64 ± 19.05) .056a

Baseline GFR, mL/min, (mean ± SD) 74.2 ± 24.9 74.1 ± 25.01 77.27 ± 25.9 72.59 ± 23.97 .225a

Deceased, n (%) 9 (1.1%) 4 (1.0) 0 (0.0%) 5 (2.0%) .215c

Abbreviations: GFR ¼ glomerular filtration rate; HbA1C ¼ hemoglobin A1C.
Patients who canceled a diabetes appointment between March 16, 2020, and June 19, 2020, because of the pandemic were provided outreach by a diabetes nursing team. The
outreach status was defined as reached (2-way communication between the clinician and patient via telephone or an electronic health record portal message), message left
(1-way communication, eg, voicemail), or no contact.

a P values indicate differences among the groups based on analysis of variance.
b P values indicate differences among the groups based on the chi-square test.
c P values indicate differences among the groups based on the Fisher exact test.
d Missing data from 10 individuals.

Fig. 1. Strengthening the Reporting of Observational Studies in Epidemiology flow-
chart for inclusion. Physician online reporting reports captured 2728 canceled ap-
pointments between March 16, 2020, and June 19, 2020, ie, 14 weeks. Of these, 1941
patients were excluded, and the remaining 787 patients were included in the analysis
of the outreach initiative. Outreach status was defined as reached (2-way communi-
cation between the clinician and patient via telephone or an electronic health record
portal message), message left (1-way communication, eg, voicemail), or no contact.
POLR ¼ physician online reporting.
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whereas 86% of patients who were reached kept their appointment
(OR ¼ 2.39, 95% CI [1.54-3.72], P < .001). In a univariate analysis,
patients on insulin were found to be more likely to keep their
appointment (OR ¼ 1.70, 95% CI [1.15-2.52], P ¼ .008), whereas
patients with a higher HbA1C level were less likely to keep their
appointment (OR¼ 0.87, 95% CI [0.79-0.97] for each 1.0% increase in
the HbA1C level, HbA1C range 4.7%-16.0% (28-151 mmol/mol),
P ¼ .011) (Fig. 3).
4

Discussion

Patient engagement and activation have been defined as the
capability and willingness to participate in care. It has also been
recognized that this relationship between providers and patients is
shaped by the environment in which care is being delivered.23,24

During the SARS-CoV-2 pandemic, a major disruption of usual, in-
person care took place worldwide, forcing both clinical programs
and patients to disengage from routine care management. This
natural experiment implemented a patient outreach initiative
conducted during the pandemic at a single institution. We
compared the impact of the outreach status on patient re-
engagement while identifying other factors that might impact the
intervention’s efficacy and found that patients who were left a
message were no more likely to book or keep an appointment than
patients who received no contact (Fig. 2). We also found that those
with worse glycemic control and younger people were less likely to
maintain care.

The primary result suggests that leaving a message is as inef-
fective as no contact perhaps because it does not sufficiently acti-
vate the patient. In support of this concept, the patients who were
reached, ie, those who had an interaction with a clinician from the
care team, were significantly more likely to book and keep their
future appointment (Fig. 2). This suggests that 2-way communi-
cation with a patient is important for re-engagement after a
significant care disruption. We also found that portal messaging
had a significant impact on booking rates, whereas telephone
contact did not, which might have been because the patient was
able to request an appointment on the online portal where they
were communicating with their provider.

The other factors that clearly influenced re-engagement
included age, baseline HbA1C level, and insulin use. Older pa-
tients were more likely to book an appointment, with the



Fig. 3. Effect of HbA1C on the odds of attending a booked appointment after the
outreach intervention. Outreach was attempted for 787 patients who canceled an
appointment for diabetes during the COVID-19 pandemic. Outcome was defined as
booking and keeping an appointment after the outreach initiative. Patients with a
higher HbA1C level were less likely to keep their appointment (odds ratio ¼ 0.87 for
each 1.0% increase in the HbA1C level, P for trend ¼ .01). HbA1C is reported in quartiles
of �6.4% (�46 mmol/mol), 6.5% to 7.9% (48-63 mmol/mol), 8% to 9.9% (64-85 mmol/
mol), and �10% (�86 mmol/mol). HbA1C ¼ hemoglobin A1C.

Fig. 2. Odds of booking or keeping a future appointment based on outreach status.
A diabetes nursing team attempted outreach for 787 patients after a canceled
appointment for diabetes during 14 weeks of the COVID-19 pandemic. Outreach status
(x-axis) was defined as reached (2-way communication between the clinician and
patient via telephone or an electronic health record portal message), message left
(1-way communication, eg, voicemail), or no contact. Outcomes were defined as
booking an appointment and keeping the appointment after the outreach initiative
and before October 31, 2020. Reached patients were significantly more likely to book
(odds ratio ¼ 2.43, 95% CI [1.58-3.72], P < .001) and keep (odds ratio ¼ 2.39, 95% CI
[1.54-3.72], P < .001) an appointment than no contact patients.
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likelihood increasing with each year of age. Patients on insulinwere
more likely to keep their appointment, perhaps to maintain pre-
scriptions and dosing adjustments. In contrast, patients with a
higher baseline HbA1C level were less likely to keep their
appointment, with a linear reduction in likelihood with higher
HbA1C level quartile ranges (Fig. 3). Several studies have reported
male sex, younger age, not being on insulin, more complications,
and poor control as being risk factors for patients becoming lost to
follow-up in diabetes care.16,18,25,26 Importantly, the additional
patient characteristics that were more frequent in the no-contact
group than in the reached group included Black race (17.1% vs
11.9 %, respectively), Hispanic ethnicity (5.9% vs 3.6%, respectively),
and Medicaid health insurance (12.6% vs 8.9%, respectively).
Although not statistically significant, these differences are in-
dicators that certain patient groups, namely ethnic minority groups
and those with a lower socioeconomic status, are less likely to ac-
cess bidirectional communication with clinic staff. For example, a
small group of patients did not have a working telephone.

Our findings suggest that the COVID-19 pandemic created a
period of heightened risk for patients already known to be at risk of
disengaging from their diabetes care. It is well established that
strong care engagement is vital for reaching goals and optimizing
control.18 Patients who attend regular appointments are more
likely to meet clinical targets, whereas patients who skip ap-
pointments are less likely to gain control and are more at risk of
becoming lost to follow-up.14-17 What follows is a vicious cycle of
worsening glycemic control, continued disengagement, and, ulti-
mately, poor outcomes. The period of care disruption during the
COVID-19 pandemic allowed patients to fall into common patterns
of disengagement. Although published guidelines mainly
addressed inpatient care, chronic or routine care was overlooked,
potentially creating a massive burden on the medical field for years
to come.7,12 The findings of this study stress the importance of
targeted outreach to patients who have known risk factors for
disengagement during a major care disruption.
5

The consequences of disengagement without re-engagement
for PWD extend far beyond the impact of poor glycemic control.
The pandemic-induced moderate-to-severe psychologic effects
included fear, anxiety, stress, and panic, as reported by surveyed
patients and providers,3,4,27 which likely contributed to disen-
gagement at a time when patients required targeted behavioral
health treatment. Clinicians reported an increased incidence of
diabetic ketoacidosis with a more severe presentation, emergent
hypoglycemic episodes, and amissed or delayed diagnosis of acute-
onset type 1 diabetes because of delayed care.3,6 Given that PWD
are at higher risk of developing and dying from cancer, delayed
cancer screenings might have an impact that will probably mate-
rialize in the next decade.11 It is also likely that PWD will be
significantly impacted by backlogs in surgeries, particularly for foot
or lower limb, cardiovascular, and musculoskeletal conditions.9

Although the current literature28 stresses on the importance of
sustaining patient engagement, there is lack of guidance on how to
achieve this goal during and after a dramatic care disruption such
as a pandemic. Our results suggest that 2-way communication is
important for patient re-engagement after an appointment
cancelation. Not only does a response from the patient confirm that
outreach was received, the action of participating in the commu-
nication might be a catalyst for the next action, which is booking
another appointment. This action might serve as a reminder or a
motivator to re-engage in care. Studies over the past 2 decades have
found that a meaningful interpersonal exchange between a pro-
vider and patient can lead to patient activation, which increases the
likelihood of the patient maintaining care and practicing self-
management behaviors.25,29,30 When there is no communication
between the provider and patient, the patient does not have the
opportunity to be engaged or activated in their care and, thus,
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would be less likely to re-engage. The findings from this study
suggest that targeted outreach for those at risk is necessary during
disruptions to maintain continuity of care.

The reasons why certain patient groups are at higher risk of
disengagement are likely complex and multidimensional; thus,
identifying a single approach to maintaining engagement is diffi-
cult. As for the best practice, interpreters for those who do not
speak English are important, as used in this study as part of stan-
dard care, but amore culturally aligned approachmight be required
to optimize re-engagement. For example, a large body of data from
mostly observational studies generally supports the use of com-
munity health workers among some groups with chronic disease.
In a recent single-center randomized clinical trial, a community
health worker intervention reduced 30-day hospital readmissions
of adult general medicine inpatients with at least 2 chronic con-
ditions by nearly 50%, and intervention participants were also less
likely to miss clinic appointments. Because hospitalizations often
lead to disruptions in care, these results might be generalizable to
other types of disruption.31

However, this initiative was time consuming for the clinical
team, and the addition of complexity to the basic administrative
functions of a clinic is often unwelcome. Therefore, the procedure
outlined here might not be a sustainable approach for many prac-
tices. Future studies should investigate more sustainable ap-
proaches, such as culturally acceptable, patient-tailored short
message service text messaging using a chat bot or a member of the
clinical or administrative team. These findings can guide a priori
planning, which will be vital for keeping patients and providers
safe while also maintaining routine care throughout in future
pandemics and outbreaks.

Because of the observational design of this study, there are
several limitations. The designation of appointments being
canceled because of the pandemic can be interpreted as subjective
by researchers. Some cancelations, especially early in the inter-
vention, were labeled with reasons that were clearly not pandemic-
related; for example, the visit was rescheduled to another date or
the appointment was booked erroneously. However, there were
other appointments for which the reason had to be assumed
because the specific cause was not listed. The number of cancel-
ations due to the pandemic could have been inflated because of
this.

Because this was not a randomized or protocol-led study, the
outreach team might have had biases regarding who they
attempted to contact on the list because we did not mandate a
specific order of contact on the shared work list. This may have
resulted in the patient population not being as random as assumed.
Additionally, we did not examine whether different nurses had a
differential impact on booking or keeping appointments. We do not
know whether the nurse was known to the patient or whether
patients interacting with someone known to them was more
effective than them interacting with someone not known to them.
Additionally, we do not know whether the administrative staff
would have been as successful as the nursing team members.

We encouraged the nursing team to use both the internet-based
portal and telephone outreach methods because the objective of
the program was to try to reach the patient by whatever means
necessary; however, this meant that the 2 variables could not be
separated. Portal messaging was a significant predictor of booking
an appointment, but that variable was a mix of the use of the portal
alone and the use of the portal and telephone. It is impossible,
based on these data, to determine the sole impact of outreach via
the portal versus that via telephone.

In addition, it can be speculated that portal access might help
identify patients who aremore capable of navigating the challenges
of virtual care and, thus, were more engaged by our standards.
6

Additionally, although portal access might indicate that the patient
can navigate these challenges, these data cannot be used to indicate
which factor is more significant, access to the portal or the
messaging outreach itself.

Finally, we were only able to report associations between the
intervention and its outcome. We did not report causation, ie, the
fact whether outreach caused the patients to book and keep their
appointment.
Conclusions

In this observational study, we found that in a method designed
to optimize engagement during a care disruption, 1-way commu-
nicationwas not better than no contact, and 2-way communication
increased the likelihood of patient re-engagement. In addition,
patients with a higher baseline HbA1C level were less likely to keep
their appointments, whereas patients on insulin were more likely
to re-engage. We concluded that although more complex patients
(eg, patients with older age or those on insulin) might be more
incentivized to remain engaged, patient-tailored, targeted outreach
might be needed for those with chronically poor glycemic control,
especially thosewho are unable to be contacted, because this group
has a greater prevalence of highest-risk ethnic and socioeconomic
groups. With the increasing use of telemedicine and mobile health
tools, it is of great importance to redefine and support effective
patient engagement. More research in this area is needed to
confirm the best practice for programs to adopt in order to main-
tain continuity of care during major care disruptions with the goal
of avoiding a larger health crisis of worsening chronic disease.
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