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Abstract

In response to the COVID-19 pandemic, we developed and launched a student-led telemedicine
program in Chelsea. From April to November 2020, over 200 student volunteers contacted over
1,000 patients to assess COVID-19 symptoms, provide counseling, and triage patients. Through a
retrospective cohort study, we determined that student triage decision was associated with patient
outcomes, including hospitalization status, COVID-19 test administration, and COVID-19 test
result. These results quantify the outcomes of a student-led telemedicine clinic to combat the
ongoing pandemic and may serve as a model for implementation of similar clinics to alleviate
mounting healthcare system burden.
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Introduction:

As the number of COVID-19 cases in the United States exceeds 20 million, there is an
increasing need to develop public health interventions capable of both easing the burden of
the pandemic on the healthcare infrastructure and decreasing disease transmission and
mortality rates. Mounting evidence supports the observation that members of black, Asian,
and minority ethnic communities contract and die from COVID-19 at increased rates' .
Chelsea is a predominantly Hispanic community that has the highest coronavirus infection
rate in Massachusetts and continues to have a rolling average incidence rate that is more than
two times greater than the state average’-8. In response to this pandemic, we developed and
launched a student-led telemedicine clinic with the Massachusetts General Hospital’s
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Respiratory IlIness Clinic (MGH RIC) in Chelsea to assess patients with acute respiratory
symptoms and provide appropriate COVID-19 counseling.

Since April 2020, student volunteers from Harvard Medical School (HMS) and the MGH
Institute of Health Professions (IHP) have contacted over 1,000 patients in the Chelsea
community, providing basic assessment and counseling for COVID-19 symptom
management and home isolation. As similar hotspots continue to develop over the course of
this pandemic®19, it is important to determine whether similar student-led telemedicine
clinics might be beneficial, particularly in majority Black, Asian, or minority ethnic
communities. Lessons learned from our clinic might be applied to similar implementations
in order to maximize both efficiency and benefit on patients and communities. We
hypothesized that triage decisions made by student volunteers were associated with
subsequent patient healthcare engagement. To this end, we performed a retrospective cohort
study to measure the patient outcomes after contact by our telemedicine clinic on the
Chelsea community.

Student-led telemedicine clinic

The MGH Chelsea Healthcare Center opened an in-person Respiratory IlIness Clinic (RIC)
on April 1, 2020. The RIC was established to evaluate and manage patients with acute
respiratory symptoms and risk factors for severe illness, triaging those requiring a higher
level of care to emergency departments. COVID-19 testing criteria evolved over the course
of RIC operation, with tests initially only administered to symptomatic patients with
underlying comorbidities. After visiting the RIC, patients received follow-up calls 2, 5, and
8 days after COVID-19 screening to assess symptoms, identify red flag symptoms, and
provide social support and resources. We recruited students to make these phone calls in
order to alleviate burden on healthcare workers at MGH Chelsea. Student volunteers began
performing these follow-up phone calls on April 18, 2020.

Over 200 student volunteers were recruited from Harvard Medical School (HMS) and the
MGH Institute of Health Professions (IHP), including medical, nurse practitioner, and
physician assistant students. Volunteers were assigned to one of two possible roles: junior
clinicians (JCs) who performed phone calls and senior clinicians (SCs) who managed
workflow, supervised JCs, and contacted the supervising clinician when necessary. Three 4-
hour shifts were created per day, each staffed by one SC and 3-5 JCs; telemedicine outreach
occurred 7 days per week. Students were supervised by the MGH RIC clinician on call, who
was available to answer clinical questions, address concerns and emergencies, and reviewed
all clinic notes written by student volunteers.

At the beginning of each shift, SCs assigned patients to JCs from the MGH Chelsea RIC
patient list generated using electronic medical record (EMR)-generated reports. JCs
performed chart review via remote access to medical records, then made phone calls using
Doximity Dialer (Doximity; San Francisco, CA). Telephone-based interpreter services were
used when the indicated patient preferred language was not English. Through the
telemedicine encounter, student volunteers assessed patient symptoms and provided
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counseling, following standardized scripts and guidelines!!. JCs documented the
telemedicine encounter using a standardized patient note, which included structured history
questions and determination of patient triage to the ED, RIC, home quarantine, or removal
from the RIC follow-up list (because the infection had resolved, the patient was
inadvertently on the list, the patient was instructed to follow up with their PCP, or the patient
was hospitalized). At the end of each shift, SCs contacted the attending physician about any
patients that required further discussion, and the attending physician reviewed student
triaging and documentation. Before volunteering, all student volunteers received virtual
training in the triage, assessment, and documentation procedures.

Study design

The MGH Partners Institutional Review Board approved this retrospective cohort study
(2020P002838) as minimal risk using data collected during routine clinical care and waived
the requirement for informed consent. Protected health information was handled in
accordance with HIPAA regulations. MGH Chelsea Healthcare Center primary care patients
flagged for COVID-19 follow-up between April 18, 2020 and November 18, 2020 were
included.

Patient lists were generated using EMR-generated reports and patient data was obtained
from the Partners Research Patient Data Registry (RPDR) service. The date of the earliest
encounter at an MGH RIC after April 18, 2020 was labeled as the index date. Time to
COVID-19 test was determined by the number of days between the index date and the
earliest recorded COVID-19 test date. Number of encounters was determined by the number
of unique inpatient or outpatient encounters within 30 days after the index date. Encounter
type was noted for each patient, and for patients with multiple encounters of different types,
inpatient encounters were noted over emergency department encounters, which were noted
over outpatient encounters. Additional outcomes included whether a patient was tested for
COVID-19 and its result, which was extracted from laboratory results. Test positivity rate
was calculated only among patients who were tested for COVID-19 after their index date.
Mortality was determined by vital status information present in the patients’ charts.

Cohorts of patients triaged by student volunteers to the ED, RIC, home quarantine, or
removed from the list were identified by EMR-generated reports. Patient demographics,
including age, gender, race, and ethnicity were obtained from outpatient records.
Comorbidities were annotated by searching each patient’s past medical history by ICD-10-
CM code for recognized risk factors for COVID-195:12-16 These comorbidities included
asthma (J45), chronic obstructive pulmonary disease (J44), chronic kidney disease (N18),
cancer (C00-C96), hypertension (110-116), diabetes (E08-E13), coronary artery disease
(125), and obesity (E66). ICD-10-CM designations were determined by CDC coding
guidelines?(P10),

Statistical analysis

Categorical variables are presented as frequency rates and percentages, and continuous
variables are presented as mean and interquartile range. To compare patient healthcare
engagement outcomes among the student triage categories, comparisons between categorical
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variables were calculated as odds ratios and p-values were calculated by Chi-squared test.
Comparisons between student triage category and numerical variables such as patient age
and number of encounters were performed by one-way ANOVA. P-values reported in tables
reflect the null hypothesis that triage decision was independent of the indicated variable.
Kaplan-Meier curves measuring time to positive COVID-19 result were compared using the
log-rank test. To account for confounding variables, sensitivity analyses were performed
using a binomial or multinomial generalized linear model with iteratively reweighted least
squares for multivariate regression. All analyses were performed in R (version 3.6.1).
Kaplan-Meier plot was created using survminer (version 0.4.8) and survival (version 3.2-7).

A total of 1,286 patients were contacted and evaluated by our student-led telemedicine clinic
between April 18, 2020 and November 18, 2020 (Table 1). The median age was 45 years
(IQR, 35-58 years) and 846 (66%) were female. Of these patients, 306 (24%) were
Hispanic, 285 (22%) were white, 73 (6%) were Black, 18 (1%) were Asian, and 570 (44%)
were other. Common comorbidities included hypertension (335; 26%), diabetes (257; 20%),
obesity (259; 20%), and cancer (192; 15%) (Table 2). As of December 5, 2020, 1,090 (85%)
patients had ever been tested for COVID-19 and 230 (18%) had ever tested positive for
COVID-19 (Table 3). In the 30 days following initial RIC visit, the median number of
encounters (including telemedicine phone calls) was 8 (IQR, 5-12) encounters and 49 (4%)
patients required hospitalization, 78 (6%) visited the emergency department, and 843 (66%)
had outpatient encounters. Overall, 6 patients died after their RIC visit.

After each telemedicine encounter, patients had four possible triage outcomes: referred to
the ED, referred back to the RIC, instructed to home quarantine, or removed from the list by
student volunteers (Figure 1). Of the 1,286 patients contacted, 693 (54%) were ultimately
removed from the list, 478 (37%) were instructed to quarantine, 107 (8.3%) were referred to
the RIC, and 8 (0.6%) were referred to the ED. Student triage decision was independent of
patient gender and race, but not age (Table 1). Patients referred back to the RIC had a
median age of 52 years (IQR 39-64 years), whereas patients instructed to isolate had a
median age of 42 years (IQR 33-53 years). Most comorbidities were associated with student
triage decision, including a history of asthma, COPD, cancer, hypertension, diabetes, and
coronary artery disease (Table 2). These results suggest that patient age and comorbidity
status influenced student triage decisions.

To quantify the result of student triage after telemedicine encounters, we compared clinical
outcomes among patients triaged by student volunteers. Number of encounters in the 30
days after initial RIC visit, but not encounter type, was independent of student triage (Table
3). Subsequent hospitalization was most frequent in patients who were referred to the ED
(25%), subsequent outpatient encounters were most frequent in patients who were instructed
to isolate (76%), and the absence of any subsequent encounter was most common in patients
removed from the list (31%). Whether a patient was tested for COVID-19 after their initial
RIC visit (p=0.0063) and whether these patients tested positive for COVID-19 (p=0.019)
were both associated with student triage (Table 3). These results suggest that student triage
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decisions were associated with healthcare engagement by patients in the 30 days following
their initial RIC visit.

To account for the association between student triage decision and age and comorbidity
status, we performed sensitivity analysis. We built a multivariate logistic regression model to
predict outcomes of COVID-19 patients based on student triage decision, gender, age, race,
and comorbidities. After adjusting for gender, age, race, and comorbidities, student triage
decision was not a significant predictor of post-RIC encounter type (p=0.64), post-RIC
testing status (p=0.84), or post-RIC test result (p=0.13). These results suggest that student
triage decision and its association with patient outcomes was not independent of the
association between patient demographic information and comorbidity status on outcomes.

To quantify the cumulative risk of testing positive for COVID-19 after initial RIC visit, we
performed Kaplan-Meier analysis of post-RIC COVID-19 test result using date of initial
RIC encounter and positive COVID-19 test date (Figure 2). Among the 46 (4%) patients
who tested positive for COVID-19 after their initial RIC visit, the median time to COVID-19
diagnosis was 27.5 days (IQR 12-99 days). As the incubation period of COVID-19 ranges
from 4—14 days after exposure18-20, post-RIC COVID-19 positive cases likely included
patients who were not infected at the time of initial presentation to the RIC and student
triage. Log rank testing revealed that student triage decision was associated with risk of
testing positive at any time after RIC visit among patients who were tested for COVID-19
after their RIC visit (p = 0.014). Patients who were referred to home quarantine were most at
risk for receiving a positive COVID-19 result after their initial RIC visit. These results
suggest that student triaging was predictive of a future COVID-19 diagnosis.

Discussion:

Chelsea, MA is a predominantly Hispanic community that experienced a surge of
COVID-19 cases in March 2020, which stressed both the healthcare infrastructure and the
local community2. This study offers an assessment of a targeted approach to address this
hotspot through a student-led telemedicine clinic. Over the course of seven months, our
student-led telemedicine clinic contacted and triaged 1,286 patients. Student triage decision
was associated with patient age and comorbidities, but not race or gender. We also found that
student triage was associated with future outcomes, such as patient hospitalization status,
whether a patient was tested for COVID-19 after their visit, and whether a patient tested
positive for COVID-19 after their visit.

Patients who were referred to the ED or the RIC were more likely to be tested for
COVID-19 and were more likely to be hospitalized, suggesting that student triaging was
associated with patient interaction with the healthcare system. As this was a retrospective
cohort study of associations with COVID-19 outcomes, it remains unclear whether the
student triage decisions influenced COVID-19 outcomes or were a consequence of
underlying disease. This association was not significant after adjusting for patient age and
comorbidity status, suggesting that student triage decision may have incorporated these
variables as known risk factors of COVID-19. Indeed, student triage decision itself was
associated with patient age and comorbidity status. These results suggest that the association
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between student triage decision and patient outcomes was dependent on underlying
COVID-19 risk, and reinforces the well-documented association between age and
comorbidity status on COVID-19 outcomes6:12-16.22

We also observed that patients who were instructed to quarantine at home or were removed
from the list had increased risk of testing positive for COVID-19, whereas patients who were
referred to the ED or RIC were less likely to test positive. This difference in test positivity
rate is likely due to the increased frequency of testing in the ED and RIC referral cohorts,
reflecting a lower clinical threshold for deciding to test for COVID-19 in patients requiring
ED or RIC referral. Alternatively, the ED and RIC referral cohorts might have lower rates of
post-visit COVID-19 positivity because they had already been infected with and cleared
their SARS-CoV-2 infection, putting them at decreased risk of re-infection23:24, Indeed, this
study is limited in our ability to determine if eventual COVID-19 diagnosis is related to
symptoms present at initial presentation, or due to SARS-CoV-2 infection that occurred after
visiting the RIC. Furthermore, system-wide testing criteria evolved with testing availability
and SARS-CoV-2 infection rates over the course of our follow up window’. We are also
unable to capture information from patients who were triaged by our clinic but sought follow
up care elsewhere. To address these concerns, post-visit hospitalization status was
determined by encounters at any MGH healthcare facility occurring in the 30 days after
initial RIC visit, which we deemed most likely to be related to symptoms present at the time
of student triage?>-27. Regardless of whether eventual COVID-19 diagnosis was due to
symptoms at initial presentation, risk of COVID-19 positivity and student triage decision are
both likely associated with underlying risk factors unrelated to symptoms present at initial
RIC visit.

Student triage decision was determined by smart phrase designation in patient notes.
However, all patient notes were routed to the attending physician on call, and therefore our
analysis is unable to capture student triage decisions that were ultimately rejected or
amended by the supervising physician. Throughout this study a single attending physician
was able to oversee all student volunteers for each shift while meeting their own clinical
demands, suggesting that physician oversight of the student clinic was not unduly
burdensome on the MGH Chelsea workflow. Furthermore, this study is limited to a single
student-led telemedicine clinic, and therefore the generalizability of our findings from this
clinic to other clinics with or without student volunteers remains unknown. Measurement of
the alleviation of the burden on the MGH Chelsea healthcare system, effect of student
volunteers on RIC workflow, and educational benefit provided to student volunteers is
needed. Comparisons of patient outcomes from this RIC to others is difficult, as the patient
population served by MGH Chelsea is distinct, most notably by its socioeconomic and racial
make-up?8, and the Chelsea community was a COVID-19 hotspot during the outbreak of the
pandemic’. Nevertheless, our ability to engage over 1,000 patients with the healthcare
system over the course of the beginning of the COVID-19 pandemic exceeds patient
volumes of typical student-led clinics?%-32,

Through this retrospective cohort study, we describe outcomes of patients served by our
student-led telemedicine clinic. Implementation of a volunteer student clinic for a
predominantly minority ethnic community in a COVID-19 hotspot was associated with
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substantial healthcare engagement and patient outcomes. These findings not only provide
lessons for clinic improvement for future implementation, but also demonstrate the utility of
similar clinics to address future COVID-19 outbreaks. As COVID-19 imposes increasing
strain on the healthcare infrastructure, there is increasing interest in using student volunteers
to provide much-needed support33-37. We hope our clinic may serve as a model for this
support.
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Figure 1.

Diagram of student-led telemedicine clinic patient flow
After visiting the MGH Respiratory IlIness Clinic (RIC), patients received follow up calls
from student volunteers 2, 5, and 8 days after COVID-19 screening to assess symptoms,
identify red flag symptoms, and provide social support and resources. Students then triaged
patients to the ED, to the RIC, to home quarantine, or removed them from the list.

J Ambul Care Manage. Author manuscript; available in PMC 2022 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Akama-Garren et al.

Probability positive COVID-19 result

Strata

Page 11

02{ p=0.014
S
+
|
e
= = e et = = = = =i
-
-l
0.14 3 i
-l HHHO;'*
. e
X PRI
1 = ¥ - —
[ Rd e
L} =
1 4
s p - [ = —
v 7 1
e F :
0.0 1 —t = f——t
0 50 100 150 200 250
Time (days after RIC vist)
Number at risk: n (%)
= 4 (100) 4 (100) 4 (100) 4 (100) 4 (100) 0(0)
== 150 (100) 129 (86) 125 (83) 116 (77) 78 (52) 0(0)
== (50 (100) 50 (100) 50 (100) 44 (88) 28 (56) 0 (0)
. (211 (100) 201 (95) 192 (91) 136 (64) 0(0)
0 50 100 150 200 250

Time (days after RIC vist)

Figure 2.

Student triage is associated with risk of COVID-19 diagnosis in patients tested after RIC

visit.

Cumulative Kaplan-Meier plot of risk of positive post-RIC COVID-19 test result stratified

by student triage decision. Log rank p-value indicated on plot.
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Table 1.
Demographics of MGH RIC patients
Total ED Isolate RIC Cleared P-value
(N=1286) (N=8) (N=478) (N=107) (N=693)
Gender 0.824"
Female 846 (66 %) | 4 (50 %) 315 (66 %) | 71 (66 %) 456 (66 %)
Male 440 (34 %) | 4 (50 %) 163(34%) | 36(34%) | 237 (34 %)
Age 45(35-58) | 44 (36-50) | 42(33-53) | 52 (39-64) | 47 (36-60) | <0.0017
Race 0113
Black 73 (6 %) 2 (25 %) 27 (6 %) 6 (6 %) 38 (5 %)
Hispanic 306 (24 %) | 1(12%) 124 (26 %) | 22 (21 %) 159 (23 %)
Other 570 (44 %) | 3 (38 %) 228 (48 %) | 47 (44 %) 292 (42 %)
White 285 (22%) | 2 (25%) 84 (18%) | 29 (27 %) 170 (25 %)
American Indian | 1 (0 %) 0 (0 %) 1(0 %) 0 (0 %) 0 (0 %)
Asian 18 (1 %) 0 (0 %) 3 (1 %) 2(2 %) 13 (2 %)
Missing 33 (2.6%) 0 (0%) 11 (2.3%) 1 (0.9%) 21 (3.0%)

ED: emergency department; RIC: respiratory illness clinic.

*
Chi-squared p-value,

7Lone—way ANOVA p-value
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Table 2.
Comorbidities of MGH RIC patients

Total ED Isolate RIC Cleared P-value’

(N=1286) | (N=8) (N=478) (N=107) | (N=693)
Comorbidity (>=1) | 740 (58 %) | 5(62 %) | 240 (50 %) | 78 (73 %) | 417 (60 %) | <0.001
Asthma 158(12%) | 0(0%) | 43(9%) | 28(26%) | 87(13%) | <0.001
COPD 44.(3 %) 1(12%) | 3(1%) 1009%) | 304 %) <0.001
CKD 57 (4 %) 2(25%) | 143%) | 66% |35(5%) | 000925
Cancer 58 (5 %) 1(12%) | 163%) | 8(7%) |[33(5%) | 0174
Hypertension 335(26%) | 2(25%) | 98(21%) | 39(36%) | 196 (28 %) | 0.00148
Diabetes 257 (20%) | 2(25%) | 71 (15%) | 27 (25%) | 157 (23 %) | 0.00479
CAD 91 (7 %) 1(12%) | 20 (4 %) 18 (17 %) | 52 (8 %) <0.001
Obesity 259 (20%) | 2(25%) | 93 (19%) | 28(26%) | 136 (20%) | 0.425

Page 13

ED: emergency department; RIC: respiratory illness clinic; COPD: chronic obstructive pulmonary disease; CKD: chronic kidney disease; CAD:

coronary artery disease.

*
Chi-squared p-value
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Table 3.
Outcomes of MGH RIC patients

Total ED Isolate RIC Cleared P-value

(N=1286) (N=8) (N=478) (N=107) (N=693)
COVID-19 test (ever) 1090 (85 %) | 8 (100 %) 433 (91 %) 97 (91 %) 552 (80 %) <0.001 "
Positivity 230 (21 %) 2 (25 %) 139 (32 %) 5 (5 %) 84 (15 %) <0.001*
COVID-19 test (post-RIC) 451 (35 %) 5 (62 %) 163 (34 %) 52 (49 %) 231 (33 %) 0.00625*
Positivity 46 (10 %) 0 (0 %) 25 (15 %) 1(2 %) 20 (9 %) 0.0187F
COVID-19 positive 230 (18 %) 2 (25 %) 139 (29 %) 5 (5 %) 84 (12 %) <0.001”
Total Encounters (post-RIC) | 8.0(5.0-12) | 12(7.3-15) | 8.0(6.0-11) | 8.0(5.0-13) | 8.0(5.0-13) | 0.1417
Encounter Type <0.001™
Inpatient 49 (4 %) 2 (25 %) 12 (3 %) 9 (8 %) 26 (4 %)
Outpatient 843 (66 %) 4 (50 %) 364 (76 %) 63 (59 %) 412 (59 %)
Emergency 78 (6 %) 0 (0 %) 25 (5 %) 12 (11 %) 41 (6 %)
Missing 316 (24.6%) | 2(25.0%) 77 (16.1%) 23 (21.5%) 214 (30.9%)
Mortality <0.001%
Alive 1280 (100 %) | 7 (88 %) 476 (100 %) | 107 (100 %) | 690 (100 %)
Dead 6 (0 %) 1(12 %) 2 (0 %) 0 (0 %) 3 (0 %)

ED: emergency department; RIC: respiratory illness clinic.

*
Chi-squared p-value,

7‘one—way ANOVA p-value
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