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Abstract: This brief report presents six-month interim results from a twelve-month pragmatic 

program evaluation investigating the impact of the NuvoAir Home Service (NAHS) in COPD 

patients. Patients in the evaluation group received remote monitoring and personalized chronic care 

management through the NAHS platform. Results: 190 NAHS participants compared to 570 

propensity matched controls: All-cause hospitalizations 31% Decrease (p = 0.13) All-cause days 

hospitalized 52% Decrease (p = 0.05) All-cause readmissions 45% Decrease (p = 0.40) All-cause ED 

visits 5% Decrease (p = 0.71) All-cause outpatient office visits 9% Increase (p = 0.16) Avoidable 

hospitalizations 42% Decrease (p = 0.05) Avoidable days hospitalized 43% Increase (p = 0.15) 

Avoidable readmissions 77% Decrease (p = 0.06) Avoidable ED visits No Change (p = 0.99) Avoidable 

outpatient office visits 12% Increase (p = 0.09). These interim data indicate that NuvoAir Home 

Service had a clinically significant positive impact on hospital utilization, no change in ED utilization, 

and a small increase in outpatient visits, though not all preliminary data met statistical significance. 
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Introduction 

The US healthcare system does not adequately address the burden of Chronic Obstructive 

Pulmonary Disease (COPD), as the challenges in managing COPD patients is growing while 

resources are diminishing. COPD is the third leading cause of death in the world behind only 

cardiovascular diseases and cancer [1]. COPD is also a leading cause of disability and is the third 

leading cause of healthy life lost to both disability and death, as measured by Disability Adjusted Life 

Years [2].  

COPD is also extremely expensive, estimated to account for $50 billion in healthcare spending 

in 2020, and is one of the leading causes of potentially avoidable hospitalization. Hospitalizations, 

which account for >70% of all COPD-related medical costs [3], are often triggered by COPD 

exacerbations. But those exacerbations are also associated with subsequent cardiovascular 

complications including acute coronary syndrome, congestive heart failure, and stroke [4]. 80% of 

patients with COPD suffer from comorbid conditions, including congestive heart failure, coronary 

artery disease, peripheral vascular disease, stroke, hypertension, and diabetes.  

Caring for patients with COPD requires effectively managing comorbid cardiovascular and 

related conditions, effectively requiring cardiopulmonary solutions. In recent years, remote care 

management has gained attention as a potential tool to improve outcomes, reduce hospital 

admissions and lower the cost of care. Accordingly, CMS has implemented reimbursement models 
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for remote care management, including Remote Physiologic Monitoring (RPM) and Chronic Care 

Management (CCM). NuvoAir Home Service (NAHS) is a technology-driven, team-based remote 

care intervention designed to support patients with heart and lung conditions through at-home 

monitoring and remote chronic care management. The purpose of this study was to evaluate the early 

outcomes from a pilot program testing NAHS. As hospital admissions are the primary driver of 

COPD-related costs, this evaluation has a particular focus on early reductions of avoidable hospital 

admissions as the primary outcome. 

Methods 

Design  

This is a pragmatic evaluation of the NAHS program for patients with COPD living in north-

central Wisconsin. Specifically, all participants were members of Security Health Plan of Wisconsin, 

Inc., an affiliate of the Marshfield Clinic Health System. A cohort evaluation was used, including 

NAHS enrollees from July 2023 to the end of March 2024 vs. a propensity score matched 

comparison group of similar individuals not enrolled in NAHS.  

Participants  

All study participants had evidence of COPD in the health insurer’s database, per medical 

diagnostic codes. In additions, all participants had reasonable access to usual medical care given their 

insured status. Those in the NAHS group received their routine clinical care from their healthcare 

provider with the addition of the NuvoAir Home Service. In contrast, those in the non-NAHS group 

received routine care from their healthcare provider, and only anonymized claims data collected by 

their health insurer was subject to analysis. NuvoAir Home and standard care groups were 

propensity score matched based on sex, days from last inpatient event to enrollment, and disease 

severity (12 month pre enrollment: number of outpatient visits, ED, number of hospitalizations - all 

cause and COPD-specific). Both groups were selected from the same geographic areas in north-

central Wisconsin. This study was a program evaluation and determined to be exempt by the 

Marshfield Clinic Health System Institutional Review Board. 

NAHS 

The NuvoAir Home Service is designed to incorporate the key components of evidence-based 

care, including remote monitoring and multidisciplinary team-based care to support patient self-

management. The NAHS remote monitoring program includes daily heart rate and pulse oximetry 

testing and weekly home-based spirometry testing, which has been shown to detect COPD 

exacerbations up to 2 weeks prior to reported symptoms [5]. Additionally, patients are asked to 

complete a digital version of the COPD Foundation’s My COPD Action Plan daily based on patient 

reported symptoms of dyspnea, cough, functional decline and others. The My COPD Action Plan is 

a key component of supported self-management programs, which are recommended by international 

guidelines, including GOLD [6].  

The NuvoAir Home Service includes remote interaction with a dedicated NuvoAir care 

coordinator who provides support and education, including COPD Foundation educational 

materials, for improved self-management of COPD. A NuvoAir Registered Nurse provides medical 

advice and triage for patients experiencing new or worsening symptoms. Finally, a NuvoAir 

physician or nurse practitioner provides consultation and urgent evaluation & treatment for those 

patients without access to same-day primary or specialty care for COPD exacerbations.  

Outcomes 

This report focuses on the first six months of participation in the study. The primary end point 

was the rate of hospitalizations and emergency Department visits. Secondary end points included 

the rate of hospital readmission in 30 days and the number of hospital days. Secondary analysis was 

performed to determine avoidable admissions and visits attributable to addressable conditions, including 

cardiopulmonary conditions and excluding major systemic cancer, musculoskeletal surgeries, and 

severe psychological conditions.  

Analyses 
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Patients in the standard care group were selected using propensity score matching (PSM) with 

a ratio of 1:3. Matching was conducted based on sex, geographic location, disease severity (including 

number of hospitalizations, number of ED visits, number of outpatient visits related to all causes that 

may be impacted by the service, and also those related specifically to COPD in the 12 months prior 

to the start of intervention), the 12-month period included in the analyses (to avoid seasonal effect), 

and the number of days from the last day of any hospitalization to the start of intervention. For our 

primary outcome, the difference in the averaged rate of total and avoidable hospitalizations between 

the NuvoAir Home group and the standard care group was assessed using a generalized linear mixed 

effects model (GLMM) with a negative binomial link function. The matching strata was included as 

the random effect, and covariates such as age, disease severity, number of days from the last day of 

hospitalization to the start of intervention were included as fixed effects. A two-sided significance 

level of 0.05 was applied to all tests. The data manipulation and analyses were conducted using 

Python and R.  

Results 

Baseline characteristics 

A total of 190 patients participated in NAHS for at least 6 months and were compared to 570 

propensity-matched patients in the comparison group. At the time of this report preparation, the 

mean age of the intervention group was 77.2, while the mean age of the control group was 78.2 (Figure 

1). The percentages of females in the intervention group and the control group were 54.2% and 57.2% 

respectively. Most participants were between the ages of 70 and 90, with significant numbers above 

90. Moderate and high-risk members (those with multiple outpatient claims for COPD, and those 

with one or more ED visits or hospital admission in the past 12 months, respectively) were somewhat 

more likely to participate in the NuvoAir Home Service than low risk members (Figure 2).  

 

Figure 1. Distribution of age in the intervention and control group. 
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Figure 2. Distribution of exacerbation risk, eligible population vs participants. 

Interim study results after six months indicated that the NAHS group experienced several 

clinically significant positive impacts. As outlined in Figure 3. Rates of avoidable readmissions, 

inpatient days, and hospitalizations were 77%, 43%, and 42% lower, respectively, in the NAHS 

groups vs. the non-NAHS group. All cause readmissions, inpatient days, and hospitalizations were 

45%, 52%, and 32% lower, respectively. All cause and avoidable outpatient visits were increased 

modestly, as expected, and there was no significant change in ED visit rates. Further details are 

outlined in Table 2. These results were in the expected direction, shifting utilization from the inpatient 

to outpatient setting, though not statistically significant. No patient safety events were detected 

during the program to date. 

 

Figure 3. 

Table 1. Baseline clinical characteristics in the intervention and control groups in the 12 months prior to 

engagement date. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 March 2025 doi:10.20944/preprints202503.1743.v1

https://doi.org/10.20944/preprints202503.1743.v1


 5 of 6 

 

Variable 
Control 

Group  
Intervention Group  P- value 

all-cause hospitalizations 0.27 0.23 0.41 

all-cause days hospitalized 1.30 0.87 0.11 

all-cause readmissions 0.01 0.01 0.84 

all-cause ED visits 0.79 0.83 0.68 

all-cause outpatient office visits 8.89 9.46 0.08 

Avoidable Hospitalizations  0.28 0.25 0.45 

Avoidable Days hospitalized  1.15 0.75 0.12 

Avoidable Readmissions  0.04 0.04 0.83 

Avoidable ED visits  0.62 0.67 0.44 

Avoidable outpatient office visits  5.70 6.16 0.10 

Data is shown as the averaged rate per patient at baseline. Among 570 controls and 190 intervention 

patients. 

Table 2. Analysis results of the clinical events between intervention and control group using data from 6-months 

post engagement. 

Variable Control Group  
Intervention 

Group  
P- value Effect Size 

all-cause hospitalizations 0.21 0.15 0.13 -31% 

all-cause days hospitalized 0.93 0.56 0.05 -52% 

all-cause readmissions 0.03 0.02 0.40 -45% 

all-cause ED visits 0.45 0.44 0.71 -5% 

all-cause outpatient office visits 4.41 4.87 0.16 9% 

Avoidable hospitalizations  0.26 0.16 0.05 -42% 

Avoidable days hospitalized  0.73 0.53 0.15 -43% 

Avoidable readmissions  0.08 0.04 0.06 -77% 

Avoidable ED visits  0.35 0.36 0.99 0% 

Avoidable outpatient office visits  2.78 3.18 0.09 12% 

Data is shown as the averaged rate per patient in the 6-month post engagement. Effect size and p-

values were obtained using GLMM or LMM as described in the methods section. Among 570 controls 

and 190 intervention patients. 

Conclusion 

COPD is an important driver of potentially avoidable death, disability, hospitalization, and 

health care spending. While participation in this evaluation was uncompensated, conditions were 

met for RPM and CCM reimbursement, meaning that this program could be implemented in a 

commercial setting. To our knowledge, this is the first large-scale evaluation of a commercially 

available clinical service to demonstrate that remote physiological monitoring combined with 

integrated chronic care management can improve clinical outcomes for patients with COPD.  

This interim report suggests that the NuvoAir Home Service is effective in reducing all-cause 

hospital admissions, readmissions, and hospital days. While not statistically significant, the findings 

are yet preliminary and could change as further follow-up time accrues. Further analyses, including 

total cost of care, will be analyzed and reported at the end of the 12-month evaluation. 
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