
Extending a Lifeline to Nonhospitalized Patients With COVID-19
Through Automated Text Messaging

When COVID-19 hit the United States, clinicians had
to quickly develop effective triage protocols. In the

communities surrounding overwhelmed hospitals, many
patients newly diagnosed with SARS-CoV-2 infection were
advised to stay home,where they remained at risk for clinical
decompensation. Implementation of remotemonitoring sys-
tems in some settings helped connect outpatients to timely
clinical input, extending a lifeline for those requiring esca-
lated care. In their article, Delgado and colleagues (1) report
observed outcomes of one such system, COVID Watch.
COVID Watch is an automated, text message–based moni-
toring program with 24/7 clinical support, implemented
soon after COVID-19 cases emerged in the region.

Twice-daily, automated text check-ins for those with
newly diagnosed COVID-19 continued for 14 days after
enrollment, with an option, selected by 19.4% of enroll-
ees, to extend for 7 more days. Using propensity score–
adjusted models, the authors found decreased likelihood
of death in the COVID Watch group at 30 and 60 days,
with no out-of-hospital deaths at 60 days among COVID
Watch participants. What can we learn from the COVID
Watch team? Applying the RE-AIM (Reach, Effectiveness,
Adoption, Implementation, and Maintenance) framework
provides insight into the choices and conditions contrib-
uting to the observed outcomes. These insights may facil-
itate replication of similar interventions for COVID-19 or
other chronic health conditions (2).

For exhausted clinical personnel scrambling in the
face of the COVID-19 surge, adoption of COVID Watch
was likely enhanced through its integration into the exist-
ing electronic health record (EHR). Patient enrollment
was via an EHR order, and notification of worsening status
was delivered electronically to an EHR inbox message
pool monitored by COVID Watch nurses. These EHR-
based actions were likely already familiar to the team,
obviating the need to learn or log into a new system. A
separate application for a web-based dashboard was later
built to allow for review of patients who had escalations.

In an earlier publication, Morgan and colleagues (3)
described the conditions into which this intervention was
introduced.Way to Health, an automated platform funded
by the National Institutes of Health and designed to facili-
tate clinical trials of patient-engagement strategies (4, 5),
had already integrated SMS messaging capabilities into
the institution's EHR. Clinicians could order Way to Health
programs for their patients through their EHR. In addition,
an existing telemedicine program, OnDemand (6), pro-
vided the initial clinical infrastructure, and the team had
experience offering automated engagement to patients
at home (3). Penn Medicine's previous investment in an
adaptable infrastructure likely contributed to the ability to
rapidly build and launch COVIDWatch.

The 7865 patients included in the reported analyses
make up the largest study to date of a remote monitoring

service for COVID-19. Patients were eligible for COVID
Watch on completion of COVID-19 testing through Penn
Medicine. They did not need to be established patients, nor
did they need to have a primary care provider. Team mem-
bers from several disciplines were able to enroll patients,
lowering barriers to access. A subsequent Spanish-language
version further extended this intervention's reach.

These design features facilitated enrollment of
patients at risk for poor outcomes due to limited health
care access and socioeconomic vulnerability. More than
one quarter of enrollees had no primary care provider,
10% were covered by Medicaid, and the median house-
hold income of participants' home ZIP codes was well
below the U.S. national average. Non-Hispanic Black
patients were more likely to be enrolled in COVID Watch
than usual care, and COVID Watch reduced mortality
across included racial/ethnic populations. However, older
adults, who suffer more severe effects of COVID-19 (7),
were less represented in this trial, with 12% of participants
aged 60 to 69 years and 5.6% aged 70 years or older.
Engaging older adults in digital health interventions can
be a challenge (8). It is unclear whether older patients
were offered COVID Watch but declined or whether it
was less often offered to them. These data will be critical
in understanding how to increase the reach of such inter-
ventions. Strategies for addressing the digital divide in
older patients include identification of a care partner who
can serve as a support or proxy (9). Interventions seeking
to include older patients may benefit from focused guid-
ance for patients, caregivers, and personnel enrolling
patients.

The design of COVID Watch enhanced patient
engagement. Support materials were both visual and
written and provided clear instructions on activating the
texting program, information on the number from which
to expect texts, and anticipated text frequency and dura-
tion. Replies to an automated system require exact typ-
ing, thus responses were simple (“A” if you are feeling
better, “B” if same, and “C” if worse). Of the 3488 en-
rolled, 86.8% engaged with the program by responding
to at least 1 text. The mean number of check-in responses
was 23. Patients were enrolled for a mean of 11.79 days,
with a mean of 2.08 responses per day. Patients in COVID
Watch were more likely to present to the hospital and to
present earlier for treatment than those who did not
enroll in the program. Engagement with the system was
associated with reduced risk for death. Two of the 5 in-
hospital deaths in the COVID Watch group occurred
among the 13.2% of patients who never actively engaged
with the system. Better support for initiation could have
made a difference for these persons.

The authors provide some insights into the costs for pro-
gram implementation and maintenance over 8 months. The
clinical team eventually included its own medical director, a
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nursing director, nurses (the equivalent of approximately 7
full-time staff members), and several medical students (3).
Using this model, 2 to 4 staff members oversaw more than
1000 patients. Additional costs include the medical system's
investments into electronic platforms and clinical processes,
both of which facilitated COVID Watch's rapid development
anddeployment.

On 6 March 2020, COVID-19 was first reported in
Pennsylvania (10). By 23March 2020, the COVIDWatch team
had implemented an effective remote text message monitor-
ing system connecting outpatients to prompt clinical advice
and triage. Longstanding investments in clinical and electronic
infrastructure contributed to system readiness. Rapiddecisions
informed by implementation science led to effective action.
Enrollees had more frequent telemedicine encounters, more
frequent and earlier presentation to the emergency depart-
ment, and reducedmortality. In short, the system saved lives.
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