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T he COVID-19 pandemic continues to affect populations 

across all sectors of society. A broad-based and multifaceted 

approach is necessary to manage at-risk populations. Multiple 

studies have shown that mortality significantly increases with age 

and comorbidities.1,2 A recent modeling study accounting for age, 

sex, and 11 underlying conditions, across 188 countries, estimates 

that 1.7 billion individuals globally have at least 1 underlying condi-

tion, putting them at increased risk of severe disease if infected 

with SARS-CoV-2, the virus that causes COVID-19.3 In particular, 

patients 60 years and older tend to have a more prolonged disease 

course, higher risk of complications, and significantly increased 

mortality.4 When combined with the sporadic access to care among 

the elderly, COVID-19 prompted the necessity for a coordinated 

care model, because by the time these adults seek care, they may 

already be severely ill due to both COVID-19 and any unmanaged 

chronic conditions.5

In one of the first evidence-based recommendations for 

individualized treatment for COVID-19, our group reviewed 

the literature and published a management approach based on 

disease course.6 However, there is still no outpatient treatment 

that is proven to reduce mortality. It has been established prior 

to COVID-19 that high-intensity primary care results in lower 

mortality rates.7-9 In these models, patients often perceive their 

doctors to be more vested in their health outcomes.10 This in turn 

motivates the patient to take on a more active role in their own 

health, resulting in personalized care tailored to the specifics of 

the patient.11 As an added benefit, medical cost reductions may also 

be achieved.12 However, little attention has been paid to outpatient 

management strategies with a population health–based approach 

to disease management.

To date, most COVID-19 clinical studies have focused on medical 

treatment, particularly in a hospital setting. Furthermore, it is 

unclear whether early intervention in an outpatient setting with 

an interdisciplinary, customizable approach that connects clinical 

practice, policy, and technology via a population health platform is 

beneficial. In this study, we conducted a retrospective review of a 

population health–based outpatient program undertaken from April 1, 
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ABSTRACT

OBJECTIVES: To determine (1) factors linked to 
hospitalizations among managed care patients (MCPs), 
(2) outcome improvement with use of outpatient off-label 
treatment, and (3) outcome comparison between MCPs  
and a mirror group.

STUDY DESIGN: Retrospective cohort study comparing 
MCPs with an age- and gender-matched mirror group in 
Florida from April 1, 2020, to May 31, 2020. 

METHODS: A total of 38,193 MCPs in a Florida primary 
care group were monitored for COVID-19 incidence, 
hospitalization, and mortality. The highest-risk patients 
were managed by the medical group’s COVID-19 Task Force. 
As part of a population health program, the COVID-19 Task 
Force contacted patients, conducted medical encounters, 
and tracked data including comorbidities and medical 
outcomes. The MCPs enrolled in the medical group were 
compared with a mirror group from the state of Florida. 

RESULTS: The mean (SD) age among the MCPs was 
67.9 (15.2) years, and 60% were female. Older age and 
hypertension were the most important factors in predicting 
COVID-19. Obesity, chronic kidney disease (CKD), and 
congestive heart failure (CHF) were linked to higher rates 
of hospitalizations. Patients prescribed off-label outpatient 
medications had 73% lower likelihood of hospitalization 
(P < .05). Compared with the mirror group, MCPs had 
60% lower COVID-19 mortality (P < .05).

CONCLUSIONS: MCPs have risk factors similar to the 
general population for COVID-19 incidence and progression, 
including older age, hypertension, obesity, CHF, and CKD. 
Outpatient treatment with off-label medicines decreased 
hospitalizations. A comprehensive population health 
program decreased COVID-19 mortality.
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2020, to May 31, 2020, in a mostly elderly and 

high-risk managed care population in Florida. 

We compared the results with those of an age- 

and gender-matched mirror population to test 

our hypothesis that managed care patients 

(MCPs) would fare better than the comparable 

population, primarily due to the model of care 

that proactively focuses on keeping patients 

healthy and not just treating disease.

METHODS
Population Health–Based Patient 
Outreach and Outpatient Management 

From April 1, 2020, to May 31, 2020 (study period), the health of 

38,193 MCPs (insured by Medicare Advantage or managed Medicaid) 

under the care of Cano Health, a Florida-based primary care group 

(“medical group” [MG]) were tracked on a daily basis for COVID-19 

incidence, hospitalization, treatments, and mortality. Beginning 

on April 6, 2020, all 38,193 patients were contacted by telephone to 

complete a COVID-19 survey. A total of 29,126 unique patients (76% 

of the study cohort) completed at least 1 survey during the study 

period. The survey protocol called for subsequent restratification 

surveys and rescoring every 2 weeks. Although 9067 (23.7%) patients 

did not complete the survey, they could have been referred to 

the COVID-19 Task Force (CTF) through an encounter with one of 

the MG’s providers (eAppendix Figure 1 [eAppendix available at  

ajmc.com]). Among patients who received a diagnosis of COVID-19, 

96 (73%) completed the survey (eAppendix Table 1). 

Based on the COVID-19 survey score, patients were stratified 

into 1 of 4 risk groups: low (0-10), medium (11-29), high (30-40), 

and very high (≥ 41) (eAppendix Table 2). Patients with a score 

of at least 30 or who were positive for COVID-19 were assigned to 

the CTF. The CTF was a team of clinicians and other health care 

professionals assigned to manage patients. The CTF utilized a 

COVID-19 treatment protocol based on the findings of our previous 

study.6 Each patient’s health status was continually monitored and 

updated, and treatment of underlying comorbidities was optimized.

Patient monitoring frequency was carried out based on their 

most recent risk score. Patients continued to be monitored until 

their symptoms resolved or a CTF provider discharged them from 

the CTF program (eAppendix Table 3). CTF protocols involved 

3 general categories: (1) intensive patient monitoring (with frequent 

telephone encounters [“televisits”]), (2) medical optimization 

(such as optimization of treatment of chronic conditions and 

management of exacerbations), and (3) use of COVID-19 treatment 

protocol (eAppendix Table 4 and eAppendix Figure 2). These 

3 interventions taken by the CTF are collectively referred to as the 

population health program (PHP).

The population was tracked for a number of clinical outcomes, 

including hospitalization due to COVID-19, hospital length of stay, 

intensive care unit (ICU) admission, COVID-19–specific mortality, 

all-cause mortality, and COVID-19 recovery. COVID-19 recovery was 

defined as a patient who, after being tracked for at least 14 days, was 

not hospitalized for and did not die of COVID-19. Poor outcomes, 

as a composite end point, were defined as hospitalization for 

COVID-19 for at least 14 days, ICU admission, or all-cause mortality.

Statistical Analysis

A comparison analysis was performed of the cumulative incidence 

of hospitalizations, overall mortality, and inpatient mortality due 

to COVID-19 for patients managed by the MG. Our control group 

consisted of patients not affiliated with the MG who resided in the 

Florida counties where the MG operates: Miami-Dade, Broward, 

Palm Beach, Hillsborough, Osceola, and Orange. Data from Florida’s 

Department of Health were used to compile the age- and gender-

matched mirror group.13

We examined the distribution and dispersion of data through 

descriptive numerical summaries and graphical tools such as 

scatter plots and box plots. In summary tables, the arithmetic mean 

and SD are presented. In summary tables of categorical variables, 

counts and percentages are used. For our bivariate analyses, we 

employed χ2 or Fisher’s exact tests to look at associations between 

study variables. For our multivariate models, we used generalized 

linear models to control for covariates such as age and gender. 

Stata (version 16.1), R (version 4.1.0), and MedCalc (version 19.2.3) 

statistical packages were used for descriptive calculations, group 

comparisons, and regression modeling. All statistical testing was 

carried out at the 5% (2-sided) significance level.

Data sources included hospital information exchange alerts, 

Florida databases, medical records, and the COVID-19 surveys. The 

population of MCPs studied is comparable with Florida’s Medicare 

and Medicaid population in terms of comorbidities. It should 

be noted that Florida’s Medicare population has higher rates of 

comorbidities than does the national population (eAppendix 

Table 5).14 Further, the characteristics of the Medicaid population 

in Florida are consistent with studied characteristics of the broader 

national Medicaid population.15 

To explore this relationship between off-label outpatient treat-

ment and clinical outcomes, 4 regression models were created. The 

first model used all-cause mortality as a dependent variable, with 

TAKEAWAY POINTS

 › COVID-19 does not currently have an approved outpatient treatment. Population health 
interventions may decrease morbidity and mortality.

 › We reviewed 38,193 patient charts to determine (1) factors linked to hospitalizations among 
managed care patients, (2) outcome improvement with use of off-label medications in 
outpatient treatment, and (3) outcome comparison between managed care patients and an 
age/gender-matched mirror group.

 › Incidence and hospitalizations were similar in managed care patients and the general 
population. A population health program composed of patient surveys (with risk stratifica-
tion) and referral to a specialized provider group significantly decreased COVID-19–specific 
mortality by 60%.
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outpatient treatment, age, gender, and chronic kidney disease (CKD) 

as the independent variables. The second model used COVID-19 

mortality as a dependent variable, with outpatient treatment, age, 

gender, and CKD again as the independent variables. The third model 

predicted hospitalization as a function of outpatient treatment, 

age, gender, and CKD. The final model predicted hospital length 

of stay as a function of outpatient treatment, age, gender, and CKD 

(eAppendix Table 6).

RESULTS
The statistical analysis was designed to test our research questions 

regarding the utility of a customized PHP during the COVID-19 

pandemic: (1) What factors are linked to COVID-19 hospitalization 

among MCPs?; (2) Did outpatient treatment using FDA-approved 

off-label medications improve outcomes?; and (3) Did MCPs in 

the MG have better outcomes compared with an age- and gender-

matched mirror group in the state of Florida?

Question 1: Factors Linked to COVID-19 and COVID-19 
Hospitalization Among MCPs

Of the total tracked population (N = 38,193), 132 (0.35%) contracted 

SARS-CoV-2 and received a diagnosis of COVID-19. Data on age, 

gender, and comorbidities for the MCPs were obtained for 32,561 

patients. Between those referred through the CTF surveys and 

those referred by the MG’s care management department, a total of 

645 patients (1.7% of population) were referred to the CTF clinicians 

(eAppendix Figure 1).

Among patients with COVID-19, there were no significant differ-

ences in COVID-19 hospitalization or mortality between those who 

did and did not complete the survey. However, those who completed 

the survey were older, were more likely to be 

Hispanic, and had higher rates of chronic heart 

failure (CHF), yet had lower all-cause mortality 

(eAppendix Table 1). Irrespective of CTF referral, 

all patients in the study cohort were tracked 

for COVID-19 incidence, hospitalization, and 

mortality. All patients had access throughout 

the study period to telemedicine, prescription 

home delivery, and 24/7 care management.

The general MCPs and the COVID-19 subset 

were similar in most aspects; however, patients 

with COVID-19 were significantly older (mean 

age, 70 vs 66 years; P < .001), were more likely 

to be Hispanic (87% vs 75%; P < .001), and were 

more likely to have hypertension (81% vs 49%; 

P < .001) (Table 1). Overall, among patients 

with COVID-19, 38% were hospitalized. The 

hospitalized patients with COVID-19 were 

significantly older (mean [SD] age, 73.6 [10.6] 

years) than nonhospitalized patients with 

COVID-19 (68.1 [10.4] years) (P < .01). We also 

found that a significantly greater proportion of hospitalized patients 

with COVID-19 had obesity (36% vs 17%; P < .05), hypertension (92% 

vs 74%; P < .05), CKD (52% vs 22%; P < .01), and CHF (32% vs 9.8%; 

P < .01) (Table 2).

Question 2: Off-label Outpatient Treatment Impact 
on COVID-19 Outcomes Within MG

Overall, no difference in age was found between the usual care (UC) 

(mean [SD] age, 72.1 [12.1] years) and off-label outpatient treatment 

(Tx) (69.2 [10.0] years) groups. UC is defined as outpatient nonspecific 

treatment that did not include off-label medications. A significantly 

greater percentage of UC patients were male (63% vs 38%; P < .05) 

and had CKD (54% vs 24%; P < .05); otherwise, no difference in 

demographics or comorbidities was found between the 2 groups 

(Table 3). No difference in hospital length of stay was discovered 

between the UC (mean [SD], 8.9 [11.0] days) and Tx (mean [SD], 12.4 

[9.4] days) groups (eAppendix Figure 3). 

Overall, the results show no difference in all-cause mortality, 

COVID-19 mortality, or hospital length of stay between the Tx and 

UC groups while controlling for age, gender, and CKD. However, we 

found a significant difference in hospitalization between the Tx 

and UC groups while controlling for age, gender, and CKD (n = 102; 

χ2
5
 = 30.4; P < .001) (eAppendix Table 6). Specifically, Tx group patients 

were 0.27 (95% CI, 0.14-0.50) times less likely to be hospitalized 

than UC patients (eAppendix Figure 4).

Question 3: Differences Between MG Patients and Age- 
and Gender-Matched Controls in Florida

We compared the MG cumulative incidence and outcomes for 

COVID-19 with those of the state of Florida (eAppendix Tables 

7 and 8). COVID-19 incidence and hospitalization rates were 

TABLE 1. Demographics and Comorbidity

Medicare
(n = 25,662)

Medicaid
(n = 6896)

Overall 
samplea

(n = 32,561)

Patients with 
COVID-19
(n = 132) Pb

Age in years, 
mean (SD)

72.8 (9.1) 50.8 (20.0) 67.9 (15.2) 70.2 (10.8) <.001

Gender

Female 59% 67% 60% 54%
.146

Male 41% 33% 40% 46%

Hispanic ethnicity 71% 56% 67% 87% <.001

Hypertension 58% 38% 54% 81% <.001

Diabetes 45% 24% 40% 48% .071

CHF 18% 6.4% 15% 19% .206

COPD 21% 7.5% 18% 23% .159

Cancer 9.4% 4.3% 8.3% 11% .204

CHF, chronic heart failure; COPD, chronic obstructive pulmonary disease.
aBaseline demographics and comorbidities were not available on the entire population. Sufficient 
information was available on 25,662 of 28,354 Medicare Advantage patients and 6896 of 9839 Medicaid 
health maintenance organization patients.
bComparisons are between the overall sample and the patients with COVID-19. 
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TABLE 2. Description of Hospitalized and Nonhospitalized Patients 
With COVID-19 

Nonhospitalized 
(n = 82)

Hospitalized 
(n = 50) P

Age in years, mean (SD) 68.1 (10) 73.6 (11) .007

Gender, n (%) .222

Female 48 (59%) 23 (46%)

Male 34 (42%) 27 (54%)

Missing 0 (0%) 0 (0%)

Ethnicity, n (%) .0961

Hispanic 68 (83%) 36 (72%)

Non-Hispanic 7 (9%) 9 (18%)

Missing 7 (9%) 5 (10%)

Cancer, n (%) .070

No 75 (92%) 41 (82%)

Yes 5 (6%) 9 (18%)

Missing 2 (2%) 0 (0%)

Obese, n (%) .020

No 68 (83%) 31 (62%)

Yes 14 (17%) 18 (36%)

Missing 0 (0%) 1 (2%)

Diabetes, n (%) .109

No 47 (57%) 21 (42%)

Yes 34 (42%) 29 (58%)

Missing 1 (1%) 0 (0%)

Hypertension, n (%) .023

No 21 (26%) 4 (8%)

Yes 61 (74%) 46 (92%)

Missing 0 (0%) 0 (0%)

CKD, n (%) .001

No 62 (76%) 24 (48%)

Yes 18 (22%) 26 (52%)

Missing 2 (2%) 0 (0%)

CHF, n (%) .004

No 72 (88%) 34 (68%)

Yes 8 (10%) 16 (32%)

Missing 2 (2 %) 0 (0%)

COPD, n (%) .090

No 66 (81%) 34 (68%)

Yes 14 (17%) 16 (32%)

Missing 2 (2%) 0 (0%)

Lupus/inflammatory 
arthritis, n (%)

.999

No 79 (96%) 47 (94%)

Yes 2 (2%) 2 (4.0%)

Missing 1 (1%) 1 (2%)

CHF, chronic heart failure; CKD, chronic kidney disease; COPD, chronic 
obstructive pulmonary disease.

TABLE 3. Off-label Protocol, Comorbidities, and Treatment Outcomesa

UC
(n = 43)

Tx
(n = 89) P

Gender, n (%) .014

Female 16 (37.2%) 55 (61.8%)

Male 27 (62.8%) 34 (38.2%)

Missing 0 (0.0%) 0 (0.0%)

Obese, n (%) .589

No 30 (69.8%) 69 (77.5%)

Yes 12 (27.9%) 20 (22.5%)

Missing 1 (2.3%) 0 (0.0%)

Diabetes, n (%) .389

No 19 (44.2%) 49 (55.1%)

Yes 23 (53.5%) 40 (44.9%)

Missing 1 (2.3%) 0 (0.0%)

Hypertension, n (%) .436

No 6 (14.0%) 19 (21.3%)

Yes 37 (86.0%) 70 (78.7%)

Missing 0 (0.0%) 0 (0.0%)

CKD, n (%) .001

No 19 (44.2%) 67 (75.3%)

Yes 23 (53.5%) 21 (23.6%)

Missing 1 (2.3%) 1 (1.1%)

CHF, n (%) .184

No 31 (72.1%) 75 (84.3%)

Yes 11 (25.6%) 13 (14.6%)

Missing 1 (2.3%) 1 (1.1%)

COPD, n (%) .211

No 29 (67.4%) 71 (79.8%)

Yes 13 (30.2%) 17 (19.1%)

Missing 1 (2.3%) 1 (1.1%)

Lupus/inflammatory arthritis, n (%) .405

No 41 (95.3%) 85 (95.5%)

Yes 0 (0.0%) 4 (4.5%)

Missing 2 (4.7%) 0 (0.0%)

Hispanic ethnicity, n (%) .969

No 5 (11.6%) 11 (12.4%)

Yes 33 (76.7%) 71 (79.8%)

Missing 5 (11.6%) 7 (7.9%)

CTF monitoring, n (%) .709

No 11 (25.6%) 18 (20.2%)

Yes 32 (74.4%) 68 (76.4%)

Missing 0 (0.0%) 3 (3.4%)

Hospitalized, n (%) <.001

No 14 (32.6%) 68 (76.4%)

Yes 29 (67.4%) 21 (23.6%)

Missing 0 (0.0%) 0 (0.0%)

(continued)
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statistically equivalent (eAppendix Figures 5 and 6). Results 

from the multivariate logistic models reveal that after controlling 

for age and gender, MCPs in the MG were 0.40 (95% CI, 0.18-0.89) 

times less likely to die than control patients in Florida (n = 8531; 

χ2
3
 = 495.55; P = .045). When we included hospitalization, we found 

that hospitalized MCPs were 0.37 (95% CI, 0.16-0.86) times less 

likely to die than control patients in Florida (n = 6765; χ2
4
 = 1242.31; 

P = .030) (Table 4 and Figure).

The implementation of the COVID-19 survey within the MG’s 

PHP significantly increased the number of patients contacted 

prior to COVID-19 diagnosis from 5% (3/66) to 71% (43/61) (P < .05). 

Under the PHP, patients received a diagnosis of and were treated 

early for COVID-19 and chronic conditions. After initiation of 

COVID-19 surveys on April 6, hospitalizations due to COVID-19 

declined significantly (49% vs 28%; P < .05) along with a significant 

decrease in mortality (9.1% vs 1.6%; P < .05) (eAppendix Table 9). A 

correlation was found between CTF referrals and overall mortality 

reduction at the MG compared with control patients in Florida over 

time (r = 0.93; P < .001) (eAppendix Figure 7).

DISCUSSION
The COVID-19 pandemic has proven to be one of the greatest 

health threats in generations. Any intervention to lower the rate of 

hospitalization, morbidity, and mortality would clearly be benefi-

cial. Our retrospective study showed that in a large managed care 

population, it was possible to decrease COVID-19 mortality using a 

comprehensive PHP. Moreover, outpatient treatment, presumably 

in the early phase of the disease, was associated with decreased 

hospitalizations. Given that patients were age- and gender-matched 

and were treated in the same counties, the only difference in their 

care is their enrollment in a PHP, which included COVID-19 risk 

stratification, treatment of chronic medical conditions, COVID-19 

treatment protocols, and intensive monitoring.

Although the risk factors for COVID-19 have been studied in the 

general population, our first research question sought to identify 

risk factors in the managed care population. Our data showed similar 

factors for COVID-19 incidence, hospitalization, and mortality in 

the managed care population as have been published in the general 

population.16,17 Specifically, older age, hypertension, and diabetes 

were associated with increased rates of COVID-19 diagnosis. Among 

patients who received a diagnosis of COVID-19, older age, obesity, 

hypertension, CKD, and CHF were associated with COVID-19 

hospitalizations. For example, a previous study noted that 52% of 

hospitalized patients with COVID-19 were male (compared with 

54% in our study) and that obesity was a significant risk factor 

(adjusted odds ratio, 1.9), which is comparable with the increased 

risk we found in our study for obese patients (odds ratio, 2.8).18

In our second research question, we explored the clinical impact 

of off-label medications in the outpatient setting. To our knowledge, 

no study has explored this question, particularly in a high-risk 

managed care population. We found that the use of outpatient off-

label treatment reduced hospitalizations (67% vs 24%; P < .05) but 

not COVID-19 mortality. However, none of the off-label medications 

used have been definitively proven to confer benefit in randomized 

studies.19 Because blood pressure, glucose control, and other factors 

were not measured for both groups, those receiving outpatient 

off-label treatment may have been better optimized and thus the 

treatment of chronic conditions represents a possible confounder.

Our final research question investigated the clinical outcomes of 

MCPs in the MG compared with an age- and gender-matched mirror 

group in Florida. Although COVID-19 incidence and hospitalization 

rates were similar in the MG and in the state of Florida, mortality was 

60% lower for all patients with COVID-19 and 63% lower for those 

who were hospitalized. Furthermore, the introduction of a COVID-19–

specific PHP was highly correlated to that mortality reduction 

TABLE 3. (Continued) Off-label Protocol, Comorbidities,  
and Treatment Outcomesa

UC
(n = 43)

Tx
(n = 89) P

Cancer, n (%) .072

No 34 (79.1%) 82 (92.1%)

Yes 8 (18.6%) 6 (6.7%)

Missing 1 (2.3%) 1 (1.1%)

Poor outcome,b n (%) .400

No 34 (79.1%) 77 (86.5%)

Yes 9 (20.9%) 12 (13.5%)

Missing 0 (0.0%) 0 (0.0%)

Recovered, n (%) .158

No 7 (16.3%) 6 (6.7%)

Yes 36 (83.7%) 83 (93.3%)

Missing 0 (0.0%) 0 (0.0%)

COVID-19 death, n (%) .856

No 40 (93.0%) 85 (95.5%)

Yes 3 (7.0%) 4 (4.5%)

Missing 0 (0.0%) 0 (0.0%)

All-cause mortality, n (%) .999

No 40 (93.0%) 83 (93.3%)

Yes 3 (7.0%) 6 (6.7%)

Missing 0 (0.0%) 0 (0.0%)

CHF, chronic heart failure; CKD, chronic kidney disease; COPD, chronic 
obstructive pulmonary disease; CTF, COVID-19 Task Force; Tx, off-label 
outpatient treatment; UC, usual care.
aPatients, at their election, received UC or Tx following a treatment protocol. 
Treatment for COVID-19 is dependent on testing patients for the viral genome 
using an FDA-approved test and is initiated after obtaining consent from 
patients or their legal guardians. The COVID-19 treatment protocol evolved 
and underwent 6 revisions during the study period, keeping pace with newly 
published data and recommendations by medical organizations (the most 
recently used protocol is shown in eAppendix Table 4). Irrespective of 
whether patients opted for treatment, they received serial medical encoun-
ters and optimal medical therapy for chronic conditions. In addition, patients 
who qualified were given a pulse oximeter to better follow their pulmonary 
status (eAppendix Figure 2). Patients were asked to provide pulse oximetry 
readings each time they were contacted and to notify the COVID-19 urgency 
line if their pulse oximetry reading dropped below 90%.
bPoor outcome is defined as all-cause mortality, intensive care unit admis-
sion, or hospitalization with a length of stay of at least 14 days. 
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(r = 0.93; P < .001). We believe these beneficial 

results were due primarily to increased patient 

engagement (in the form of clinical encounters, 

home visits, and other communication) and 

medical optimization (such as evidence-based 

treatment of chronic conditions).

Previous research has shown that patient-

centered engagement and intensive primary care 

may improve outcomes.8-10,20 Dunphy et al in a 

systematic literature review cited face-to-face 

interactions, risk stratification of populations, 

and disease-specific programs (among other 

best practices) to reduce hospital admissions 

and emergency department visits.21 Gray et al 

found that repeated contact between patients 

and doctors (referred to as “continuity of care”) 

was associated with lower mortality.12 Similarly, 

Jerant et al found that greater access to care was 

associated with increased survival.20

A study by Mays and Smith found that 

public health spending is linked to patient 

survival, at a rate of 1.1% to 6.9% for every 

10% increase in local public health spending 

(which targets local health care needs, often 

through disease-specific screening, preven-

tion, and treatment).22 Managed care, which 

incentivizes a comprehensive care approach 

to ensure best outcomes, has been linked to 

lower mortality for several medical conditions.23 

Moreover, treatment of chronic conditions, such 

as hypertension and diabetes, may result in a 

reduction in COVID-19 mortality.24,25

Our results suggest that a comprehensive PHP, 

within the context of managed care, in which 

highest-risk patients are identified and treated 

early (specifically in the outpatient setting) may 

significantly reduce mortality from COVID-19. 

Although we used several off-label treatments, 

this study was not powered to evaluate the 

effect of any particular treatment modality. 

Moreover, the program included a number of 

interventions, including the delivery of pulse 

oximeters, which may have provided additional 

clinical benefit through selection of therapy 

and setting of care.26

Our study’s findings also suggest that a patient-centered approach 

to primary care may lead to significant improvements in health care 

outcomes, especially in the underserved population, who often lack 

the resources, awareness, or support to establish continuity of care. 

Further, our study adds to a growing body of work concluding that a 

health care culture that is removed from episodic care, particularly in 

a time of crisis such as COVID-19, can result in significant benefits.27 

This is a critical narrative in low socioeconomic circumstances, 

where morbidity and mortality tend to be higher, with access to care 

representing a major impediment to improving health outcomes. 

COVID-19 has presented a monumental challenge to medicine and 

the health care system. The high incidence and complexity of this 

disease requires a paradigm shift in health care delivery to a system 

of care that proactively seeks to individualize care and maintain 

health across a population.

FIGURE. COVID-19 Cumulative Mortality Between Medical Group Patients 
and Florida Patients13,a

SOF, state of Florida.
aData for Florida patients were obtained from Florida COVID-19 Response.13
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TABLE 4. Descriptive Statistics for Medical Group Patients and Florida Mirror Population 
65 Years and Older

Location
(n = number of patients)

Age in years, 
mean (SD)

Percentage 
of men

Percentage 
hospitalized

Percentage of deaths 
due to COVID-19

Broward
(n = 1608)

76.00
(8.67)

51.06%
(n = 821)

45.52%
(n = 732)

16.23%
(n = 261)

Miami-Dade
(n = 4204)

76.89 
(8.82)

47.22%
(n = 1985)

38.56%
(n = 1621)

14.06%
(n = 591)

Palm Beach
(n = 1601)

77.81
(8.79)

49.28%
(n = 789)

41.04%
(n = 657)

18.86%
(n = 302)

Hillsborough
(n = 520)

76.82
(7.57)

43.46%
(n = 226)

46.35% 
(n = 241)

13.65%
(n = 71)

Osceola 
(n = 156)

74.58
(7.44)

44.87%
(n = 70)

41.67% 
(n = 65)

10.90%
(n = 17)

Orange
(n = 256)

74.88
(7.62)

46.48%
(n = 119)

46.09%
(n = 118)

14.06%
(n = 36)

All counties 
(n = 8345)

76.79
(8.75)

48.05%
(n = 4010)

41.15%
(n = 3434)

15.31%
(n = 1278)

Medical group
(n = 109)

73.81
(6.85)

42.20%
(n = 46)

49.54%
(n = 54)

6.42%*
(n = 7)

*P < .05, while controlling for age, gender, and hospitalization
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Limitations
Our study was an outpatient retrospective cohort study. Inpatient 

treatment was not studied or compared. Mortality benefit in the MG 

may be due to a variety of factors, including the PHP, early arrival to 

the emergency department, patient education of COVID-19 perils, 

previous control of chronic conditions, treatment of exacerbations 

of chronic conditions, and other factors. In addition, the PHP’s 

protocol led to frequent contact and monitoring of the patient, 

which could have resulted in increased adherence to medications 

for chronic conditions. It should also be noted that there may be 

have been patients with COVID-19 who did not seek medical care (or 

otherwise communicate with their providers or state authorities) 

and thus were not counted among Florida- or MG-reported data. 

Moreover, there may have also been a lag in reporting due to high 

caseloads and other factors faced by some providers and institutions.

The MG’s treatment protocols changed during and after the 

study period to reflect emerging data and professional guidance. 

Given the improved understanding of COVID-19 during the study 

period, there may have been a progressive decrease in mortality 

(particularly at the inpatient level); however, this change would 

have similarly affected both the MG population and the Florida 

mirror group population. A prospective randomized trial would be 

required to lend further support to the benefits of a comprehensive 

PHP for MCPs, as presented in this manuscript.

CONCLUSIONS
The COVID-19 pandemic has been a stress test of our health care 

system in the most extreme of ways. This study reviewed more than 

30,000 managed care patients treated by a value-based primary care 

group. Our data show that a proactive and coordinated approach to 

primary care improved outcomes, even when traditional access to 

care was limited or discouraged, and the population studied was 

among the most vulnerable to illness. These results argue for a 

greater emphasis on multifaceted primary care and population health 

programs rather than on any single type of intervention or place of 

service. They also highlight the importance of risk stratification and 

targeted prevention, particularly in the most complex populations, 

and therefore may represent a paradigm shift for US health care. n
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eAppendix 
 
eAppendix Table 1. Comparison of MCP who did and did not complete the Survey among 
COVID-19 Patients 
 
  Patient who did 

not Complete 
Survey (N = 36) 

Patient 
Completing 

Survey 
(N = 96) 

Significance 

Age 67.4 (SD 14.0) 71.7 (SD 9.22) P < 0.05 
Gender Female - 64% Female - 50% NS 

Male - 36% Male - 50%  
Hispanic Ethnicity 75% 91% P < 0.05 
Hypertension 72% 84% NS 
Diabetes 54% 46% NS 
CHF 5.7% 23% P < 0.05 
COPD 31% 20% NS 
Cancer 14% 9.5% NS 
Hospitalizations 42% 36% NS 
COVID-19 Mortality 11% 3.2% NS 
All-Cause Mortality 14% 3.8% P < 0.05 

 
MCP = Managed Care Patients 
CHF = Chronic Heart Failure 
COPD = Chronic Obstructive Pulmonary Disease  
  



eAppendix Table 2. COVID-19 Survey  
 

  Questions Points 
1 Patient Name 0 
2 Date of Birth (DOB) 3* 
3 Smoker 2 
4 Past Smoker 1 
5 Chronic Obstructive Pulmonary Disease (COPD) or Asthma 2 
6 Hypertension (HTN)  1 
7 Chronic Heart Failure (CHF) 2 
8 Diabetes 2 
9 Chronic Kidney Disease (CKD) 2 
10 Cancer 1 
  Have you had any of these (in the last 2 weeks)?   

11 Cough 1 
12 Fever 2 
13 Body Aches 1 
14 Shortness of Breath 3 
15 Lack of appetite 1 
16 Diarrhea 1 
17 Nausea or Vomiting 1 
18 Loss of Smell 1 
  Do you currently have any of these?   

19 Cough 3 
20 Fever 4 
21 Body Aches 3 
22 Shortness of Breath 5 
23 Lack of appetite 3 
24 Diarrhea 2 
25 Nausea or Vomiting 2 
26 Loss of Smell 2 
27 # of days of sustained symptoms 4 
28 # of days since first symptom 3 
29 Have you been tested for COVID-19? 2 
30 Are you COVID-19 Positive? 14 
31 Anyone in household COVID-19 positive? 5 
32 Exposed in the last 5 days to someone who is COVID-19 positive? 4 
33 Are you on COVID-19 prophylaxis? (Prevention treatment?) -2 
34 Are you on treatment? -2 
35 Do you have a pulse oximeter at house? 0 
36 Do you have a 30-day supply of your meds? 3 
37 Do you have emergency meds? 2 
38 Have you had a telemedicine appt? 2 
39 If yes, when? 0 
40 If not, would you like to schedule televisit? 0 



41 Date of next televisit? 0 
42 Do you have the Cano urgency line phone number? 3 
43 Has somebody from Cano at home visited you? 0 
44 Have you been to the emergency room or admitted in the last 30 

days?  
20 

 
Risk 
Stratification 

Score 

Low Risk 0 to 10 
Medium Risk 11 to 29 
High Risk 30 to 40 
Very High Risk 41+ 

 
*A score of 3 was given if the patient was 75 years or older. 
  



eAppendix Table 3. Discharge Criteria from COVID-19 Task Force (CTF) 
 

Clinical Status Treatment Discharge Criteria* 
COVID-19 (+) Yes Completed treatment & 

asymptomatic for >7 days 
COVID-19 (+) No Asymptomatic for >7 days 

Symptomatic, consistent 
with COVID-19 (not 

tested); presumed to be 
positive 

Yes Completed treatment & 
asymptomatic for >7 days 

Symptomatic, consistent 
with COVID-19 (not 

tested); presumed to be 
positive 

No Not discharged 

Asymptomatic, High Risk 
and/or Very High Risk  

No Not discharged 

*Patients were also given the option to self-discharge from CTF. 
 
  



eAppendix Table 4. COVID-19 Treatment Options Summary as of May 8, 2020 
 

 

 *Comorbidities are defined as any two: HTN, DM, CVD, CKD, pre-existing pulmonary disease, 
CHF, diabetes A1c>7.6%, use of biologics, HIV+ status, history of transplant 
**These treatment options are off-label use.  
***HCQ has not been FDA approved for COVID-19 prophylaxis or therapy. Perform EKG if 
not done within the last year, for evaluation of QT interval (Hydroxychloroquine contraindicated 
if QT ≥500msec). 
 
  

Patient Risk 
Stratification 

Risk Considerations Treatment** 

Low risk, 
Asymptomatic 

• Age ≥18 and with no 
comorbidities* 

• NO KNOWN exposure to 
COVID-19 + person in <14 days 

• None 

Increased risk, 
Asymptomatic 

• Age ≥65 AND has comorbidities 
• NO KNOWN exposure to 

COVID-19 + person in <14 days 

• None 

Low risk, 
Asymptomatic, 
With exposure 
No test results 

• Age ≥18 and <65 with no 
comorbidities 

• KNOWN exposure to COVID-
19 + person in <14 days 

Prophylaxis offered/recommended 
(pending test results) 

• Doxycycline 200 mg day 1, followed 
by 100 mg daily for 5 additional days  

High risk, 
Asymptomatic or mild 

symptoms, 
With COVID-19 

exposure or diagnosed 
with COVID-19 

• Age ≥18 and ± comorbidities 
• KNOWN exposure to COVID-

19 + person in <14 days or test + 
for COVID-19 

Select one of two treatment options: 
• Hydroxychloroquine 200 twice daily 

x 5 days, or  
• Doxycycline 200 mg day 1 followed 

by 100 mg daily for 5 additional days  

 
High risk, Symptomatic 

(COVID-19 or 
presumptive COVID-

19) 

Both bullets must be met 
• High risk patient (any 2 of 4) 

a. Age ≥65 
b. Comorbidities 
c. Active or “recent” CA or on 

immunosuppressive regimen 
d. KNOWN exposure to 

COVID-19+ person in <14 
days OR a COVID-19+ test 

Cough, shortness of breath or body 
aches OR fever >≥100.4°F (≥38°C) 

COMBINATION TREATMENT 
Select one of the first two treatment 
options: 

• Hydroxychloroquine 200 mg 2 PO 
daily x 5 days, may consider 10 days 
(Add azithromycin or doxycycline to 
combination treatment regimen***) 

• Azithromycin 250 mg 2 PO day 1, 
followed by 1 PO QD x 4 days. If 
azithromycin is contraindicated, 
doxycycline should be used as an 
alternative. 

Doxycycline 200 mg day 1 followed by 100 
mg daily for 5 additional days  



eAppendix Table 5. Comparison of Medicare Population at Medical Group, Florida, and USA 

 
*Dual Eligible = refers to those beneficiaries who qualify for both Medicare and Medicaid.  
Medicare data for Florida and United States (USA) is from CMS 2017-2018 public databases.  
Medical Group’s data is from 2020.  
CHF = Chronic Heart Failure 
COPD = Chronic Obstructive Pulmonary Disease  
  

 Age Female 
Gender 

Hispanic 
Ethnicity 

Dual 
Eligible*  

COPD Cancer Diabetes CHF Hypertension 

Medical 
Group  

74 59% 75% 67% 21% 9.0% 34% 19% 60% 

Florida  73 55% 7.8% 15% 14% 10.0% 28% 15% 62% 
USA 72 55% 5.9% 20% 11% 8.4% 27% 14% 57% 



eAppendix Table 6. Regression Models  
 

Independent 
Variable 

Dependent Variable 
All-Cause 
Mortality 

COVID-19 
death 

Hospitalized Length of Stay 

Logistic 
(1) (2) (3) (4) 

Age 0.070 
(0.044) 

0.084* 
(0.050) 

0.040* 
(0.022) 

0.029* 
(0.017) 

Male Gender 0.910 
(0.620) 

1.452* 
(0.806) 

-0.120 
(0.318) 

0.018 
(0.251) 

CKD 0.118 
(0.606) 

-0.675 
(0.708) 

0.506 
(0.339) 

-0.095 
(0.290) 

Tx  0.340 
(0.571) 

-0.158 
(0.613) 

-1.288*** 
(0.317) 

0.370 
(0.250) 

Constant -7.947** 
(3.351) 

-9.496** 
(3.903) 

-2.934* 
(1.600) 

-0.258 
(1.262) 

Observations 130 130 130 130 
R2    0.146 
Adjusted R2    0.053 
Log likelihood -28.789 -23.116 -70.044  
Akaike 
information 
criterion 

67.578 56.233 150.088  

Residual standard 
error 

   1.005 (df = 37) 

F statistic    1.576 (df = 4; 
37) 

 
Note: *p<0.1; **p<0.05; ***p<0.01 
df = degrees of freedom 
Tx = Outpatient Off-Label Treatment 
  



eAppendix Table 7. Medical Group’s COVID-19 Outcomes 
 

  N Mean SD 
Outpatient Treatment 132 67%   
Adverse Effect to Outpatient Treatment* 89 7%   
CTF Monitoring 129 78%   
Hospitalization due to COVID-19 132 38%   
Length of Hospital Stay (in days) 42 10.381 10.38 
Recovered 132 90%   
COVID-19 Death 132 5%   
All-Cause Mortality 132 7%   

 
*Patient reported adverse effects included nausea, vomiting, diarrhea, headache, palpitations, 
dizziness, and others. Only one patient discontinued treatment. There were no major adverse 
effects.  
  



eAppendix Table 8. State of Florida (SOF) COVID-19 Case and Hospitalization Prevalence 
Compared to Medical Group (MG) 

 
 
 
NS = not 
significant  

  

Incidence Rate % SOF MG Significance 
COVID-19 Cases 0.48% 0.42% NS 
COVID-19 
Hospitalizations 

0.20% 0.16% NS 



eAppendix Table 9. COVID-19 Patient Demographics and Outcomes before and after PHP 
 

   Diagnosed Before 
PHP (pre-April 6)  

Diagnosed After PHP 
(April 6-May 30)  P-Value  

   N  Mean  SD  N  Mean  SD     
Age  66  71.15  9.93  64  69.25  11.81  NS 
Male Gender 66  44%     64  48%     NS 
Hispanic Ethnicity 57 86%  61 87%  NS  
Hypertension 66  80%     64  81%     NS 
Diabetes  66  41%     63  54%     NS 
CHF  66  20%     62  18%     NS 
CKD  66  36%     62  31%     NS 
COPD or Asthma  66  27%     62  19%     NS 
Cancer  66  12%     62  10%     NS 
Morbid Obesity  65  29%     64  19%     NS 
Outpatient Treatment  66  68%     64  66%     NS 
COVID-19 Hospitalization 66  49%     64  28%     P < 0.05  
COVID-19 Death  66  9.1%     64  1.6%     NS 
Length of Stay (in days)  31  10.03  10.37  11  11.36  10.82  NS  

 
PHP = Population Health Program  
NS = not significant  
 
  



eAppendix Table 10. Comparison of MCP who did and did not complete the Survey 
 
  Sample completing 

Survey 
(N = 22,904) (71%) 

Sample not 
completing Survey 
(N = 9,654, 29%) 

Significance 

Age 69.8 (+/-13.0) 63.3 (+/- 18.8) P < 0.001 
Gender 61% 58% P < 0.001 

59% 42% 
Hispanic Ethnicity 74% 52% P < 0.001 
Hypertension 64% 29% P < 0.001 
Diabetes 45% 30% P < 0.001 
CHF 17% 10% P < 0.001 
COPD 21% 13% P < 0.001 
Cancer 9.1% 6.2% P < 0.001 
COVID-19 (+) 0.42% 0.37% NS 
Hospitalizations 0.15% 0.16% NS 
COVID-19 Mortality 0.01% 0.04% NS 
All-Cause Mortality 0.02% 0.05% NS 

 
CHF = Chronic Heart Failure 
COPD = Chronic Obstructive Pulmonary Disease  
 
  



eAppendix Figure 1. Distribution of Study Population 
 

 
 
 
*SARS-CoV-2 virus infection as verified through (Polymerase Chain Reaction (PCR) testing) 
**The COVID-19 survey was designed by the MG’s physician leadership, with specialties in 
Internal Medicine and Family Medicine. Survey scores ranged from 0 to 162 based on age, 
preexisting comorbidities, current symptoms, length of illness, testing and diagnostic status for 
COVID-19, infection status of household members, current treatment, availability of medications 
(to treat chronic, underlying medical conditions), and experience using Telemedicine 
(Supplemental Table 1). 
  



eAppendix Figure 2. Pulse Oximetry Protocol* 
 
One of the questions our CTF has asked our patients is if they currently have a Pulse Oximeter. 
This is being done so we can run a report to determine if patients with indication for needing a 
Pulse Oximeter receive this device. The Pulse Oximeter is a clinical tool that determines whether 
the patient's respiratory function is adequate or deteriorating. Many of our patients, both old and 
young, exhibit shortness of breath. As for who should be considered for receiving Pulse 
Oximeter, it should be those patients who are at increased risk for immune compromise or those 
who are not improving clinically. 
Here are the indications for getting a Pulse Oximeter: 

1. COVID-19 + patients must have both: 
 

• must be on treatment (not prophylaxis) 
• persistent cough or worsening shortness of breath 

 
2. COVID-19 presumed infected (not tested) must have both: 

 
• must be on treatment (not prophylaxis) 
• persistent cough or worsening shortness of breath 

 
3. Very high risk (non-tested patient) must have either: 
• with COPD 
• one respiratory related admission within the last six months 

 
Delivery of Pulse Oximeter to the patient’s home: 

1. Inform Medical Group Care management team by text, phone, or email: 
a. Give indication for Pulse Oximeter 

i. Consult the CTF when there is a patient that does not meet the above 
indications but has special circumstances for getting the Pulse Oximeter, 
prior to delivering the Pulse Oximeter to the patient’s home. 

b. Patient’s name, phone number, and DOB 
c. Patient’s current address where Pulse Oximeter needs to be delivered 

 
 
*Protocol as of April 9th, 2020. The specific Pulse Oximeter utilized was FINGER PULSE 
OXIMETER-Henry Schein® MD300C634 
 
  



eAppendix Figure 3. Length of Stay between Tx and Usual Care COVID-19 patients 

 
 
Usual Care patients are listed as “No Outpatient Treatment” 
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eAppendix Figure 4. COVID-19 Hospitalization by Cohort  
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eAppendix Figure 5. COVID-19 Cumulative Case Incidence between MG and SOF 
 

 
 
Data for SOF was obtained from https://floridahealthcovid19.gov/ 
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eAppendix Figure 6. COVID-19 Cumulative Hospitalizations between MG and SOF 
 

 
 
Data for SOF was obtained from https://floridahealthcovid19.gov/ 
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eAppendix Figure 7. Overall Mortality Reduction and CTF referral correlation 
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eAppendix Figure 8. Intention to Treat Process Flow 
 

 
 
MA = Managed Care Patients (MCP) active with Medical Group (MG)   
  



eAppendix Figure 9. MG Chronic Care HEDIS Performance Score 
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